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EXECUTIVE SUMMARY

The property located «t 80 Lister Avenue in the Ironboiind sectiam of
Newark, New Jersey is a former chemical manufacturing facility operated
by a number of firms, including Diamond Shamrock Chemicals (Tnapany
(Diamond Shamrock). An investigation conducted by the New Jersey
Department of Environmental Protection (NJDEP) and the U.S. Environ-
mental Protection Agency (EPA) confirmed in Nay 19S3 the presence of
dioxin at the 80 Lister Avenue property. Diamond Shamrock entered into
a consent order agreement with NJDEP in March 1984, agreeing to secure
the site, to take measures to minimize public exposure to contamination,
and to undertake a site evaluation and a feasibilty study of remedial
alternatives. This report documents the site evaluation.

As part of the site evaluation, a Work Plan was prepared and submitted
to NJDfP in June 1984. The Work Plan was modified in response to KUDCP
comments and the amended Work Plan was approved in August 198*. A field
investigation was subsequently conducted at the site between September
and November 1984. Analytical laboratory testing has been performed on
the various samples obtained at the site and the results are reported
herein along with the results of other testing and other site character-
iiacion data.

Chemical manufacture at the 80 Lister Avenue site began in the early
part of this century, but the period of most significance relative to
the contamination observed at the site is from the end of World War II
to the mid-1970's. During this time pesticides and phenoxy herbicides
were the primary products manufactured, and dioxin occurs as a
contaminate in some of these products.

crja 3 — z
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other 663 samples were analyzed for one or Bore of the following param-
eters as specified by the Work Plant

o 2,3,7,S-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCOO
or dioxin)

o Volatile priority pollutants (38 compounds)

o Semi-volatile priority pollutants (69 compounds)

o Pesticides/herbicides (35 conpounds)

o Inorganic/classical parameters (15 compounds)

o 2,3,7,8-tetrachlorodibentofuran (2.3,7,8-TCDF)

o Octachlorodibenzo-p-dioxin (OCDD)

o Asbestos

o Various ambient air/industrial hygiene
parameters.

Results of the chemical analyses confirmed the presence of dioxin and •
limited number of priority pollutant compounds on the site. Generally,
the priority pollutant compounds detected with the greatest frequency
and in the highest concentrations were those chemicals associated with
previous site operations.

The site evaluation has established the following:

o Dioxin is present both inside and outside all the
site structures, with the highest level of
contamination in the process and chemical manu-
facturing buildings. Because of the extent of
contamination and materials of construction,
decontamination is impractical.

o Approximately 70 percent of the existing on-site
drums are contaminated with dioxin.

o All of the tanks, sewers, and sumps sampled are
contaminated with dioxin.

|£--!»
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1.0 INTRODUCTION

Thit report pretenti the remit* of the site evaluation conducted at the
SO Lister Avenue site (hereinafter "the site"). The work ha* been
performed for Diamond Shamrock Chemicals Company (Diamond Shamrock) by
IT Corporation (ITC), and its subcontractors—Woodward-Clyde Consultaats
(WCC) and Enviro-Measure, Inc. (EMI). This report is being submitted to
the Hew Jersey Department of Environmental Protection (HJDEP) in
response to Administrative Consent Order I (AGO I) related to the site.

The report describes in detail the history of the site, the regional
environmental setting, and all the activities associated with the sit*
evaluation as defined in the BO Lister Avenue Work Plan (Work Plaa).
Data associated with the field sampling and testing and analytical
laboratory testing are presented, and these data are subsequently used
to characterise the site with respect to the presence of 2,3,7,8-TCDD
(dioxin) and the U.S. Environmental Protection Agency (EPA) priority
pollutants plus 40 tentatively identified nonpriority pollutants in the
volatile organic analysis, base/neutral, and acid fractions for each
sample analysed. Finally, the available information characterising tb*
site is evaluated to determine if an adequate data base exists for
performing a feasibility study for remedial action. The following
paragraphs describe the main sections of the report in more detail.

Section 2.0 presents the history of the site from its earliest known «M
as an industrial site to its current condition. Particular emphasis has
been placed upon the period during which the hasardous materials knowm
to be present were manufactured. A history of event* leading to the
site evaluation presented herein is also provided*

Section 3.0 present* the regional environmental setting of the site
covering climate and meteorology, geology and landforms, surface aad
(round water hydrology, flora and fauna, and land usage. Specific

^
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An evaluation of the results of the investigation of the site is pro-
vided in Section 7.0. The data are carefully examined from the stand-
point of providing an adequate definition of contamination of the item*
characterised in Section 6.0, particularly with regard to adequacy for
performing a feasibility study. Areas of deficiency are clearly identi-
fied and a recommended program for obtaining any required additional
data is presented.

leferences, tables, and figures for each section are provided at the end
of that section. Tables and figures are numbered sequentially according
to the section of the text in which they are first referenced. For
example, the first two tables referenced in Subsection 2.6.2 would be
2.6.2-1 and 2.6.2-2. Appendices are presented sequentially at the end
of the report and are identified by letters (Appendix A, Appendix B,
etc.). A list of the material contained in each appendix is provided at
the beginning of that appendix. The report Table of Contents is pro-
vided at the front of each of the volumes of the report.
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2.0 SITE HISTORY AMD EXISTING CONDITIONS

U d-B —* M A.

5-2.^§

2.1 SITE LOCATION

The 80 Lister Avenue site is located in the Ironbound section of Newark,
New Jersey. The site occupies approximately 3.4 acre* on the north side
of Lister Avenue. It is nearly rectangular in shape, extending about
375 feet in an east-west direction and 405 feet north-south. The site
is bounded on the north by the Passaic River, on the east by the former
Sergeant Chemical Company site now owned by Diamond Shamrock. at the
southeast corner by the Dura lac Company property, and on the south and
west by Sherwin-Williams Company property. Vehicular access to the site
is via a common right-of-way shared with Duralac and which enters the
southeast corner of the property. The property is formally described as
Lots 58 and 59 in Block 2438 on the tax maps of Newark.

The location of the site within Newark and the Ironbound section is
shown on the accompanying maps (Figures 2.1-1 and 2.1-2).

2.2 SITE HISTORY

2.2.1 History Prior to Purchase by Diamond Shamrock
Industrial development on the site is reported to date from the
1870' s. Drawings from 1914, revised in 1922, show the site to be part
of the Lister Agricultural Chemical Company property which extended for
some distance along the Passaic River. This plant site also included
most of the other nearby industrial sites.

It was during the period of ownership by tister that the site reached
its present dimensions following filling along the south shore of the
Passaic River to form the northernmost 30 percent of the property (figure
2.2.1-1). Much of the remainder of the site is also filled with the
granular material reportedly used to fill the marsh laod that existed im
the natural state. Several buildings were en the site including the

oo
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Ownership by Kolker ceased in March 1951 when the talker Chemical Works
was acquired by Diamond Alkali Coapany (now Diamond Shamrock Chemicals
Company).

2.2.2 History During Ownership by Diamond Alkali and Diamond Shamrock
(March 1951 to March 1971)

During this period the manufacture of several products was either trans-
ferred to other locations or discontinued, leaving the phenoxy herbi-
cides as the only products of the plant. A major impetus for this
change was an explosion in February 1960 which destroyed several plant
processes--when rebuilt the plant only included processes for the manu-
facture of the phenoxy herbicides and their intermediates. The layout
of the plant site prior to the explosion is shown in Figure 2.2.2-1.
Modernization and expansions continued during the 1960's which saw total
phenoxy capacity more than double to 15 million pounds per year. Prin-
cipal events during Diamond Shamrock and subsequent ownership arc listed
in Table 2.2.2-1.

The changes started in 1955 with the transfer of Lindanc manufacture to
another location. Production of low t-BHC continued until 1957 or 1958
when it also was relocated. The biggest change, however, was the trans-
fer of DOT production, which was moved to Texas in late 1958 or early
19S9. During the late 1950'» several process changes were instituted to
improve the operating efficiency of the plant. Among these was a change
instituted around 19S6 to the trichlorophenol (TCP) process to recycle
trichloroanisole (TCA). A change in the handling of process effluent
also occurred in 1956 with the installation of an industrial sewer
connecting to the Passaic Valley Sewerage Commission (PVSC) Lister
Avenue line. Following installation of that connection, most of the
plant process wastes were discharged through the PVSC treatment plant.

oo

An explosion in the TCP unit during February 1960 destroyed the large
five-«ory building in which it and several other plant processes had
been located. Following the explosion, a decision was made to limit
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o 1963 - The 2,4-D acid procet* was rehabilitated.
The roof was raited permitting inicallation of
new ventilating duett to carry procett fumes to a
new and larger cauttic scrubber.

o 1965 - The melt, washing, and drying process for
the production of dry, flaked 2,4-D was in-
stalled, with a 40 percent increase in capa-
city. These changes also reduced personnel con-
tact with the 2,4-D.

o 1967 - The final plant expansion saw the con-
struction of a new and larger 2,4-D unit and the
conversion of the former 2,4-D unit to the manu-
facture of 2,4,5-T. The TCP purification process
for dioxin removal via carbon filtration was
added as part of this same expansion.

Operation at the plant continued until August 1969 when it was
down. The production units were cleaned out as they were shut doom, aa4
between September and December the remaining raw materials aad products
were sold and shipped. The plant was listed for sale aad remained iA*
thoughout 1970 until it was purchased by Chemicaland Corporation am
March 1971. It is noted that Chemicaland actually purchased the 1.1
acres and improvements owned by Diamond Shamrock, which then assigned
rights to the 1.6 acres it had leased from Walter tay Holding Company cm
Chemicaland.

2.2.3 History During Chemicaland and Subsequent Ownership (March 1971
to the Present?

Following purchase of the property by Chemicaland, equipment was in-
stalled for the manufacture of benzyl alcohol which was to be made mot
sold by Cloray NJ Corporation, an affiliate of Chemicaland. Productism
of benzyl alcohol was not profitable, so they attempted to expand tmsir
product line by manufacturing several specialty items and also by
forming custom manufacture on a toll basis. These efforts were all
unsuccessful and production ceased during the summer of 1973.

on
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Little i* known of the use of the property by M»ri»ol, but eventually
this company (Carted cleaning and clearing the site. Concerning the
cleanup, it is known that!

o The product left in the equipment when the plant
was shut down on February 24, 1977, was removed
and placed in drums, of which 570 remain on site
today.

o Some equipment known to be on the site following
the shutdown wa* removed.

o Warehouse space and tankage was leased to SCA
Corporation which used it in conjunction with
waste disposal operations at their neighboring
plant. The date that SCA started to use the site
is not exactly known, but waa prior to the summer
of 1982.

During the spring of 1983, SCA continued to lease and use a portion of
the site, while Marisol was working to prepare the office building for
occupancy. This was the situation in Hay 1983 when results of samples
taken in April by the EPA showed high levels of diozin on the tit* aad
MJDGP moved to control access to the property. On June 2, 1983, *ew
Jersey Governor Keen issued Executive Order No. 40 which has guided
control and cleanup activities since that date.

2.3 GENERAL PROCESS DESCRIPTION
The processes described in the following paragraphs relate to the manu-
facture of 2,4-D and 2,4,J-T and their intermediates at the time the

. plant was shut down by Diamond Shamrock. These processes are swat
relevant to the current state of contamination at the cite.

2.3.1 MaTCP
HeTCP was made in a batch reaction by the) alkaline hydrolysis witfc
caustic soda of l,2,4,S-tetrachlorobensene (T^CB) in the presence of
methanol at temperatures and pressures neaV 145 degrees Centigrade and
3)0 psig, respectively. Methanol was distilled from the reaction MS*

3 ̂ r*;-^is-e -
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2.3.5 2,4-D
Production of 2,4-D was carried out in batches by the alkaline condensa-
tion of the 2,4-DCP and MCA in the presence of caustic soda. The re-
sulting sodium 2,4-D slurry was filtered and washed to remove unwanted
todiuB 2,6-D which was discarded. The sodium 2,4-D was then continu-
ously acidified with sulfuric acid, washed to remove sodium sulfate, and
dried in an evaporator. The resulting anhydrous, molten 2,4-0 was
stored for later flaking or for use in the preparation of the various
2,4-D esters or Dacamines.

2.3.6 2.4-5-T
Production of 2,4,5-T was carried out by an analogous process to that
used for the manufacture of the 2,4-D. All components of the process
were operated in the sane manner , although at slightly different temper-
atures and pressures.

2.3.7 Esters of 2.4-D and 2,4,5-T
Tbe> esters of both 2,4-D and 2,4,5-T were formed by batch reaction with
the appropriate alcohol in the presence of sulfuric acid which acted as
a catalyst. The alcohol and by-product water were distilled throughout
the reaction and the alcohol was held for later reuse in the process.
OB completion of the reaction, the last traces of water were removed
under vacuum, and the ester was then transferred to storage to await
sal*.

2.3.8 Amines of 2,4-D and 2,4.5-T
The water-soluble dimethylamine (DMA) salts of 2,4-D or 2,4,5-T were
formed by the reaction of a water solution of OKA with either wet or dry
2,4-D or 2,4,5-T. The; resulting amine salt solutions were adjusted for
concentration and then stored for later sale. A proprietary line of
oil-soluble amines (the Dacamines) was prepared by the reaction
of sT-oleyl-l.J propylenediamine with either dry, molten 0 or T acids or
the flaked acids.
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2.4.2 Site Protection
An investigation conducted by NJDEP in Hay 1983 confirmed dioxin con-
tamination as high as SI ppm within the site boundaries. Following the
discovery of dioxin on the site, Diamond Shamrock, at the direction of
the NJDEP and EPA, took initial measures to control access to the pro-
perty and reduce the possibility that dioxin-contaminated material could
leave the property. The principal measures were:

o A fence was installed around the property includ-
ing the river front.

o An around-the-clock security guard was placed at
the only gate providing access to the property.
The duty of the guard is to control entry onto
the premises and restrict it to authorised
personnel.

o The entire site, excepting areas covered by
buildings and equipment, was covered by a perme-
able geotextile fabric (Amoco Mo. 2002 polypro-
pylene stabilization fabric). This fabric was
weighted down by concrete block* to prevent move-
ment by wind.

Some portions of the fabric were disturbed during the sampling for the
site evaluation field investigation. Repairs were made immediately to
reestablish the protective integrity originally provided for the site.

2.J SITE IHVESTIGATIOH
Diamond Shamrock entered into an administra'ive consent order with the
MJDCP on March 13, 1984. The order require* that Diamond Shamrock
undertake certain actions to secure the site, prevent exposure to con-
taminants, and determine the vertical and horisontal extent of chemical
contamination. The initial phase of the order requires the preparation
of a work plan, the completion of a site evaluation, and a feasibility
study of remedial alternatives.

Diamond Shamrock submitted a Work Plan for the initial phase to the
NJDCP on April 18, 1984. As a result of KJDCP review comments, the Work

•3 ,» =•=•• a- =-3
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TABLE 2.2.1-1
RAW MATERIALS AND FINISHED PRODUCTS

DURING KOLKER, DIAMOND ALKALI,
AND DIAMOND SHAMROCK OWNERSHIP

_»«< - « m

* 2

R»w Materials

Acetic acid
Acetic anhydride
*AcetaLdehyde
*8«nzene
*Monochlorobenzen«
TetrachIorebenzene
*Chloroiulfonic acid
Methanol
*01eum (20Z)
Phenol

Sulfuric acid
DimethylaBine (40Z)
TriethyLaaine
Chlorine
2-Cthylhezanol
Butyl alcohol
Iiopropyl alcohol
Butoxyethoxypropanol
^Nicotine
Sodium Hydroxide

Piniihed Products

2,4,5-trichlorophenoxy acetic acid
2,4-dichlorophenoxy acetic acid
2.4.5-crichlorophenol
2.4.6-trichlorophenol
2,4-di chlorophenol
Konochloroacetic acid
*Uexachlorobenx«ne
*Dichlorodiphenyltrichloroethane
*p-chlorophenyl-p-chlorob«nrene tulfonate (ovex)
*l,1,1-trichloroacetaldehyde
*Benzentulfonyl chloride
*p-chlorobenzenesulfonyl chloride
*p-ehlorobenzenesulfonaaide
*4l4'-dichlorodiphenyl*ulfone
*p-acetylaBinob«ncene iulfonyl chloride
*p-methoxybenzene aulfonyl chloride
*l,2>4,S-tctrachlorobenzene
Aaine calti of 2,4-D (dimethyl and triethyl aBinei)
taine taltt of 2,4,5-T (dimethyl and triethyl aainet)
Eften of 2,4-3 (butyl, 2-ethylhexyl, itopropyl,

butoxyethoxypropyl)
Etteri of 2,4,5-T (butyl, 2-ethylhexyl, i«opropyl,

butoxyethoxypropyl)
Aaine calti of N-oleyl-l,3-propylenediaaine
*Hicotine lulfatet
Muriatic Acid
*2,5-dichlorophenyl-p-chloroben»ene lulfonatt

WOTll The aitertik denotes raw aaterials and products not used or Bade
after the explosion in February 1960



TABLE 2.2.1-2
CHEMICALS PRODUCED BY KOLKER CHEMICAL WORKS

Product Estimated Total Production

2,4-D
2,4,5-T
DOT
HCB
Ovex
Lind«n«
Low T-BHC

85 million pounds
25 Million pounds
100 Billion pounds
10 million pounds
10 million pounds

Unknown
<10 million pounds

t^-8



DATE

3/51

1/56

1957-58

1958-59

2/M

4/60

Mid 1961

1963

7/6J

TABLE 2.2.2-1
MAJOR EVENTS DURING DIAMOND SHAMROCK AND

SUBSEQUENT OWNERSHIP

DESCRIPTION

Kolker Chenical Uorki, Inc., acquired by Diamond Alkali
Co. Included in the transaction was the 1.8-acre parcel
(the northeast portion of the site) on which the
herbicides and DOT were being produced.

Easement obtained to construct a ten-inch sewer under the
Central Railroad of New Jersey (now Conrail) tracks. A
sewer connecting the plant to the PVSC sewer was sub-
sequently installed. .Following construction, most procesr
wastes were diverted from the river to the PVSC treatment
plant.

Low T " BHC production transferred to another location.

DOT Manufacture suspended following construction of a
plant in Texas.

An explosion in the NaTCP unit destroyed the building in
which it and several other products were Bade. Following
this explosion, manufacture of all products other than the
phenoxy herbicides and their intermediates was
discontinued.

A 1.6-acre parcel (the southwest portion of the site) was
leased froa the Triplex Oil and Refining Co. (later Walter
Ray Holding Co.) to permit expansion of the plant.

Startup of new units to make NaTCP, DCP, and HCA.

Rehabilitation of the 2,4-D acid process performed. In-
cluded was installation of improved ventilation in the
area where 2,4-D and 2,*,5-T were made.

Startup of the melt, washing, and drying process to pro-
duce anhydrous, flaked 2,4-D. Capacity increased by 40
percent with this change.
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TABLE 2.2.2-1
(Continued)

DATE DESCRIPTION

10/67 Construction of new 2,4-D unit and conversion of former
2,4-D unit to make 2,4,S-T completed. Both products were
now made by the melt, washing, and drying process.
Capacity increased by 5* percent for 2,4-D and 6? percent
for 2,4,S-T. Purification of TCP also instituted as part
of this expansion.

8/69 Production at the plant terminated by Diamond Shamrock.

9/69-12/69 All remaining raw materials and products were sold and
removed from the site. Plant equipment was cleaned.

1/70-2/71 No activity. The plant was for sale.

3/16/71 Chemicaland Corp. purchased the 1.6-acre portion of the
site and improvements from Diamond Shamrock, which also
assigned rights to the lease of the 1.6 acres owned by
Halter Ray Holding Co. to Chemicaland.

4/71-8/73 Cloray NJ Corp. (a Chemicaland affiliate) produced benzyl
alcohol and some other specialties and performed custom
manufacturing in the plant. Operations were suspended in
August 1973.

9/73 Chemicaland contracted to make 2,4-D for Diamond Shamrock.

5/74-9/74 Limited quantities of 2,4-D were made during this period
but none wa* delivered to Diamond Shamrock. Operations
were suspended and the staff was laid off in September
1974.

2/75 Operation* reauewd by Chemicaland which was now making
2,4-D for Occidental Chemical Co.

11/22/76 Occidental Chemical assumed control of the management of
the plant and continued to manage the plant until February
24, 1977, when control was returned to Chemicaland.

2/24/77 Chemicaland laid off all personnel and shut down the plant
as things stood.

3/77-12/79 No information available on activities during this period.

,«< • «
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TABLE 2.2.2-1
(Continued)

DATE DESCIIPTION

1980 The 1.8-acre parcel owned by Chemcaland was acquired by
MilliaM Leckie (succettor to Walter Ray Holding Co.),
consolidating ownership of the whole lite in his name.

3/81 The entire 3.4-acre site was sold to Narisol, Inc.

1981-82 Plant cleanup and clearing undertaken by Narisol.

1982-83 SCA Corporation leased part of plant and tank fana fro*
Narisol.

5/83 Diosin was found on the site. Cleanup action initiated by
HJDEP and the EPA. Diamond Shaarock secured the site
pending evaluation and remediation.

o • g 20 !? ?
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3.0 REGIONAL SETTING

J.I CLIHATE AMD METEOROLOGY

3.1.1 General
Climate and oeterological conditions at the site have been characterised
from 40 years of weather records available from the National Weather
Service at Newark International Airport. The airport is located approx-
imately three sales southwest of the site in a similar physiographic
setting. The climatic data at the airport are, therefore, considered
representative of conditions at the site.

The climate of the site is humid and is typified by moist, warm summers
and moderately cold winters with winds of moderate velocity. The land
around the site which was originally flat and marshy is now almost fully
developed by industry and associated infrastructure.

3.1.2 Hind
Prevailing winds in the site area are from the southwest with only small
seasonal variations in direction. Neaa wind speeds are geaeralty high-
est during the winter and spring months (10 to 12 miles per hour), while
the lowest values (8 to 9 miles per hour) occur during the summer
season. The predominant wind direction for winter months is west-
northwest (13 percent of the time) while southwest (42 perceat of the
time) winds predominate during the summer. The highest wind (peed
recorded in the area was 82 miles per hour from the east in November
19JO. During the S0-year period ending in 1945, 23 tornadoes were
recorded in New Jersey resulting in two deaths end damage in the range
of $2.5 million (Dunlap. 1947).

The wiads of the Newark area are greatly affected by two factor*—the
Atlantic Ocean and the topography of the surrounding area. Te> the
northwest are ridges oriented roughly in a south-southwest to north-
nortbeast direction. These ridges rise to an elevation of •••at 200
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(October) to 4.27 inches (August). Table 3.1.4-1 provides average pre-
cipitation data for Newark, including Monthly and 14-hour •aziskiai.

Precipitation patterns at the site are influenced by wind direction.
Hinds from either the north or the south bring «o»t of the precipitation
that falls in the area. Northerly winds consist of continental polar
winds from Canada which collect aoiiture over the Great Lakes. This
•oiiture is carried to northern New Jersey where it is deposited as rain
or snow. When the wind i* fro* the south, the war», e»ist coastal winds
bring Moisture into the area.

J.I.5 Evaporation
Evaporation studies done in the area between 1956 and 1970 show that the
average annual pan evaporation for Newark it 49.69 inches. Pan evapora-
tion in Newark is highest in the Month of July at (.99 inches and lowest
in the snath of Deceeiber at 1.64 inches. These evaporation value*
represent estimates occurring fro* a Class A pan (Farnswortb and
Thompson, 19«2).

Free water surface evaporation is the aaount of water evaporated fro» a
shallow lake, wet soil, or other aoist natural surface. It is roughly
70 percent of the evaporation froei a Class A pan for the saaw aete-
orological conditions. The annual free water surface evaporation for
Newark it calculated to be approximately 35 inches.

J.2 GEOLOGY AND LAKPPOKOT

3.2.1 Physiography
The site is situated in the Piedsjont Lowland section of the FiedHMC
Physiographic Province. This province is located between the Atlas-tic
Coastal Plain and the Valley and lidge Province (Figure 3.2.1-1).

~ A » O

oo



3-S

rocks vere intruded into the sediments (Palisades sill, diabase dikes)
and extruded onto the sediments (Watchung basalt flows) during the
period of deposition.

S.2 • 5 «•

! f.'i

The Newark Basin is bounded on the northwest by the Ramapo Border
Fault. This fault is a normal fault which separates the Precambrian
rocks of the highlands from the Triassic- Jurassic rocks of the low-
lands. During the period of deposition and active tectonics, down-
dropping of the basin continued along the fault. As a result, the rocks
in the basin generally dip 5 to 25 degrees to the northwest. The oldest
exposed formations are seen along the eastern edge of the basin and the
youngest rocks are seen along the western edge at the fault. The total
stratigraphic thickness of rock units deposited in the Newark Basin is
calculated to be in excess of 30,000 feet.

The bedrock underlying the site is the Passaic Formation (Olscn, 19>0),
which is more commonly known as the pre-basalt portion of the Brunswick
Formation (Kummel, 1940). This formation consists chiefly of soft red
shale and sandstone.

Approximately 15,000 years ago, the area around the site was probably
part of a delta (Figure 3.2.2-2) before being submerged beneath Lake
Hackensack (Figure 3.2.2-3). The lake was fed by a retreating ice sheet
to the north, dammed by a terminal moraine on the south, and confined
between two erosional remnant ridges. About 10,000 year* ago, toe
terminal moraine damming the lake was breached, resulting in the drain-
age of the entire body of water. The lake bed left behind developed
into a flatland forest and a meadow now called the Mackensack Meadows.

oo

The Uackensack Meadows lies between the First Watehung Mountain and the
Palisades tidge (lovegreen, 1974) (Figure 3.2.2-1), and is a physio-
graphic feature formed by sediment deposition in the bottom of the
extinct glacial Lake Uackensack. The sediments consist of deposits of
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mean high water and mean lower water) is reported by MQAA at S.I feet.
The spring range (average semidiurnal range occurring semimonthly as a
result of the noon being Mew or Full) is reported by »QAA a* 4.1 f«*t
with the mean tide level (midway between mean lov water aa4 m*aa high
water) at 2.5 feet.

, oi «! c
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The United States Geologic Survey (USCS) has developed equation* using
standard regression techniques for estimating mean annual flow of Hew
Jersey streams. Because the Passaic River lies above the Fall tin*
(line of transition fron the Atlantic Coastal Plain to the Hwamnmt
Plateau), the USCS considers the river to be a noncoastal drainage
basin. Flow in noncoastal drainages can be expressed as (BSCS, IW4):

swan annual flow (cfs) » 1.53* A
where A • drainage area in square miles
cfs • cubic feet per second

Table 3.3.1-1 shows the mean annual flews for the Passaic Kiwr at tme
Little Palls gaging station and for the gaged tributary stream* below
Little Palls. The total drainage area of the Passaic liver Besim is
approximately 900 square miles which means that 55.5 sqaare males are
not gaged in the lower basin. Using the USCS equation for tinmen a seal
drainages, mean annual flow from the 55.5 square miles is calculated to
be S) cfs. Adding this flow to the total in Table 3.3.1-1 yields a mmem
annual flow at the mouth of the Passaic liver of 1,392 cfs. ev asfroxi-
mately 1,400 cfs.

The seven-day ten-year discharge (7-10) is the low flow that may be
expected Co occur on seven consecutive days on the average of emce every
ten years. A 7-10 valve was estimated for the Passaic tivrr at the
project site from the Little Palls, Mew Jersey gaging static* data am*
extrapolated by considering the additional drainage area bet«e*m Little
Palls and the site. Assuming the total drainage area is approximately
900 square miles, the 7-10 value has been estimated to be M cfs.

oo
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Passaic River Dredging
A nunber of changes have been Bade Co the river channel tine* the flood
of 1903 that liaic the severity of flooding that could occur fro» a
similar storm. These factors include bulkheading and filling of tme
channel, dredging of the channel, and construction of dasis on the river.

The Passaic River channel and the shipping channels in Newark lay and
the nearby Hackensack River arc active commercial channels that ar«
regularly Maintained. The channels are dredged to permit navigation by
barge and boat traffic. The dredging prograai is performed by tb« U.S.
Army Corps of Engineers (COE). The COE (197)) has divided the navigable
portion of the Passaic River into four separate sections of different
project depths: the 10-foot, 16-foot, 20-foot, and 30-foot Projects
(Figure 3.3.1-2).

The downstream limit of the 10-foot Project (ebaancl dredged to a 10-
foot depth) is approximately 8 miles upstream from the mouth of tme
Passaic. The, 16-foot Project ends appro>imately 7 miles upstream from
the mouth. The 20-foot Project extends to just downstream from the B*w
Jersey Turnpike Bridge. The 30-foot Project includes the rest of the
Passaic River to the confluence of the Passaic and Hackensack rivers.

The site is located on that section of the river designated •• the 20-
foot Project. In 1937 the Passaic River channel was dredged to a depth
of 20 feet from the downstream limit of the 23-foot Project to tkm
Jackson Street Bridge (Figure 3.3.1-2). Earlier, between 1921 and 192).
various portions of this segment of the channel were dredged to the
project depth of 20 feet. Since 1937, however, no portion of the 20-
foot Project downstream from the Jackson Street Bridge has been dredged
(COC, 19M).

Because commercial traffic on the Passaic River above the 30-foot Proj-
ect is declining, the COE has indicated that there may not be aay reasom
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and moves through and it stored in geologic formations. Geologic (o
cioni which can yield economically tignificant quantities of water t»
well* or springs are called aquifers. The regional aquifers in the
vicinity of the site are the bedrock of the Brunswick Formation ef
Triassic age and the unconsolidated glacio-fluvial sands and gravel
deposits of Pleistocene age.

The principal source of ground water in the area is the rocks of ts>e
Brunswick Formation. The shales and sandstones are generally capable of
sustaining moderate to large yields to wells, but the Orange Mountain
Basalt is capable of only small to moderate yields. The unceasolidated.
Pleistocene sand and gravel deposit!, although capable of sustaining
large yields, are of somewhat limited extent in the vicinity of UM
site.

Hater in the rocks of the Brunswick Formation occurs umder both umceet-
fined and confined condition*. In the upland areas, the aquifer is
generally unconfined. In the lowlands of the Rackensack Meadows, tme
aquifer i* generally confined or te»iconfined by glacio-lacustrime
clay. Where the aquifer is confined by relatively impermeable layers,
it is commonly under artesian pressure. The area around Neverk has
subjected to heavy pumping, however, and the artesian pressure has
reduced. In part of Newark, extensive pumping has actually de«atared
parts of the aquifer such that it no longer behaves as a confine*
aquifer (Hichols, 19M).

The ground water moves in the bedrock both vertically and horicomtally
from cones of secondary porosity through systems of interconnected
joints and fractures. Nose wells that are screened in this interval
draw from more than one water-bearing cone, but the boundaries of tme
cones have not yet been eccuratcly defined. Some wells penetrate frern
400 to 600 feet below ground surface to reach these cones. The beat
producing wells, however are 300 to 400 feet deep Oichols, 19M).

»''••*
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Passaic River, the water levels by the year 1900 had been pumped to 40
to 130 feet below ground turface. Continued pumping in the 1900't hat
lowered the water level even further. Thi* can be teen by co>paring the
contourt in Figuret 3.3.2-1 and 3.3.2-2. In 1879, evaluation of wells
in the vicinity showed ground water levels from a few feet above to 25
feet below the ground surface. The heavy pimping hat reversed the
natural gradients in thit vicinity and the dredging of the shipping
channeli in Newark Bay and the Pattaic River has exacerbated the salt
water intrusion problem by removing part of the barrier between the
ground and surface waters (Nicholi, 1968).

Ground, water wells within a one-mile radius of the tite were identified
through permit record* on file with the NJDEP. Table 3.3.2-1 present*
the identified well* and their location* along with the relevant infor-
mation obtained from the well permit*.

3.* PUMA AM) PAUMA
The land in the vicinity of the site consists of tidal marsh and built-
up land which is classified primarily as urban industrial. The ter-
restrial ecology of the natural environment is restricted to the tidal
marsh, which has been modified by it* proximity to the urban industrial-
ised area. The industrialized area consist* of a eontidcrable number of
building* and an extentive amount of paved surface with very little
exposed ground available to support flora or fauna.

Vegetation in the tidal marsh i* primarily Phragmite* au«trali* (common
reed), plu* other wetland species such a* Typha augustifolia (cattail)
and Scirpus amerieana (bulrush). The terrestrial animals expected to be
found in the immediate vicinity are likely to include various ground-
feeding birds, eastern cottontail rabbits, and other small mammals such
a* the meadow vole. In the open march, muskrati are common and harp-
tile* *uch as the garter, snake and American toad are also present.
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Provide adequate supplies of industrial land uses
which, in turn, will generate a broad range of
job opportunities within the community.

Concentrate heavy industrial land use in the
Headowlands area; light industrial uses in both
the Ironbound and the Triangle area (the area
generally defined by Mulberry Street, Market
Street, and McCarter Highway).

Allow for the controlled expansion of industrial
development within areas where growth is now
restricted due to incompatible abutting land
uses.

The closest land area roned for residential use in Newark is approxi-
mately one-quarter mile from the site.
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TABLE 3.1.2-1
SEASONAL AND ANNUAL OCCURRENCE OP WIND DIRECTION

l?sf^ , » __^ _ « »2 ?• 2

HIND
DIRECTION

OCCURRENCE (Percentage of Time)

SUMMER AUTUMN WINTER SPRING ANNUAL

N
NNE
NE
ENE
E
ESE
SE
SSE
8
8SW
W
wsw
W
MM
W
NNW

•rcnce

3.3
7
5.7
3.7
3.7
4
3.7
6.7
5.7
11.7
12
8
5.7
6.7
5.7
5

98.3

: HCC, 1982

3.7
10
6.3
3.7
3
3.7
2.7
4
4
10
11.7
8
7
7.3
6.7
6.3

98.1

4
8
6.7
3.3
3
2
1
2
2.7
7
9.7
9.3
7.7
13
11
9.3

99.7

4.3
7
6.7
5.7
5.3
6
3
4.3
3.7
7
8
7.7
5.7
9
8.3
7.7

99.4

3.8
8.0
6.4
4.1
3.8
3.9
2.6
4.3
4.0
8.9
10.4
8.3
6.5
9.0
7.9
7.1

99.0
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TABLE 3.1.4-1
PRECIPITATION DATA
NEWARK, NEW JERSEY

(Data Period- 194* to 1983)

HONTU

PRECIPITATION IN INCHES (Hactr Equivalent)

NORMAL HAXIHUN
MONTHLY YEAR MAXIMUM

IN 24 HRS. YEAR

January
February
March
April
May
JutM

July
August
Sept caber
October
Hoveaber
December

2.91
2.9$
3.93
3.44
3.60
2.99
4.03
4.27
3.44
2.82
3.61
3.46

5.12
4.47
6.29
6.42
6.28
6.40
8.02
11.84
9.00
6.70
8.42
7.24

1964
1956
19S4
19S8
1968
197S
197S
19SS
197S
19SS
1972
1973

1.78
2. 45
2.S8
2.01
4.11
2.31
3.40
7.84
5.27
3.04
3.78
2.14

1962
1961
1969
19S8
1968
1973
1971
1971
1971
1973
1972
1973

Year 41.45

Reference: NOAA, 1983

11.84
An*.
1955 7.84

oo
1971

t . • :; .__•



TABLE 3.3.1-1
DRAINACE AREAS AMD MEAN ANNUAL PLOWS

IN THE PASSAIC RIVER BASIN

STREAM AND STATION DRAINACE AREA
(iq. mi.)

MEAN ANNUAL
PLOW

(cf»)

(1)

P««taic River at Little Pall* 762
Saddle River at Lodi 54.6
Weatel Brook at Clifton 4.}
Third River at Patsaic 11.8
Second River at Belleville 11.6

1,166
98
6
22
18

TOTAL 844.5 1,307

(1)1980 U.S. Geological Survey Data

Reference: USCS, 1984
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TABLE 3.3.2-1
(Continued)

J

REPORTED ADDRESS

18) Foundry St.
Newark

JO Paria St.
Newark

18 Avenue "L"
Newark

84 Foundry St.
Newark

Lincoln ttwy.
Kearny

1)4 Dor emus Ave.
Newark

260 Scbuyler Ave.

OWNER

Arkansas Company

Federal Pacific
Elec. Prod.

John Englehorn
« Sons

Pfuf f • Kendall

Coca-Cola Co.

Celanese Chesiical
Company

Standard Plastics

DATE
DRILLED

196)

19))

19)2

196)

1981

1981

1974

TOTAL

BELOW
SURFACE

ELEVATION
( f t )

400

)00

500

200

6)0

700

2)0

YIELD
(«P->

6)

2)0

4)0

100

20

100

1)0

DIAMETER
(in)

8

10

10

6

6

-

6

DEPTH
BELOW

ELEVATIOI
TO

BEDROCK
(I t )

-

120

-

-

9)

-

10)

USE FORMATION
r\ \111

Industrial

Industrial

Industrial

Industrial

Domestic

Industrial

Industrial

TR

TB

TR

TR

TB

TR

TR
Kearny

• Bruncwick Forawtion

Reference: Mew Jersey Department of Environmental Protection f i les
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TABU 3.9.2-1
(CentlnuH)

UPOtTED ADOUU own DATE
DULLED

DEPTH
BEUW

SURPACI

""

DEPTH

YIELD
(((>•)

DIAMETEt
(in)

BEDWOC
( f t )

USE POKHATION
/ 1 >11 ;

574 E. Perry St.
Newark

244 Dukas St.
Kcarny

Berg en Ave.
Kearny

Harrlsoa

100 Schuyler Ave.
Kearny

100 Schuyler Ave.
Kearny

100 Schuyler Ave.
Kearny

Technical Plastic
Extruders, Inc.

UllPet Tool Manu-
facturing Co.

lick Verulcne

Reynolds Metal
Co.

CAA Exxon

CtA Exxo*

CiA Exxon

1981

1961

19)9

1941

1982

1982

1982

300 422

700 520

23) 1)0

467 330

2).)

22

23

a

10

6

a

4

4

4

8) Industrial

Industrial

14) Industrial

78 Industrial

- Observation
Well

Observation
Hell

- Observation
Well

«b

TRb

TRb

«b

Sand

Sand

Sand

T«b • Brunswick Formation

Inferences Hew Jersey Department of Environmental Protection files
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TAIL! 3.3.2-1
(Continued)

UKITtO AOMUUS OUHEk

TOTAL
DEPTM

DATE BBLOU YIELD DIAMETEI
MILLED SURFACE (gpaO (in)

ELEVATIOM
(f t )

DEPTH
BELOU

USE P«KATIOil(1)

BEDROCK
(ft )

Pennsylvania Avo. Monsanto

Pennsylvania Aw. Monsanto

MonsantoFtnniylvania Av«.
K««rny

Pennsylvania Aw. Monsanto

iyncon Cor*.)00 ft. H. of
Jacobvt 1/4 mi . V.
•t Pultiki

1983

1983

1983

1983

1976

10.9

9.3

10

10

403

4

4

4

4

101

Monitoring
Moll

Monitoring
Hell

Monitoring
Moll

Monitoring
Woll

Sand

Sand

Sand

Sand

Tt^ • •runiwick Peractiwt

Mfcrcncc: Hew Jtrscy Dcpartatnt of Environ«ental Protection f i l « §
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4-1

4.0 SITE INVESTIGATION

A coBpreheniive field investigation and sampling program wai developed
for the site evaluation. Major contiderations in the development of the
program included: sampling and analytical testing Methodologies! sample
collection, handling, documentation and transportation; initiation of a
health and safety program to protect project personnel and the general
public; and quality assurance/quality control (QA/QC) protocol.

The selection of specific saaple locations for soils, buildings and
structures was concentrated at those points on tha site considered to
have the highest potential for the presence of dioiin and/or other
contaminants. This biased sampling approach, based on plant historical
data, was considered to provide the best date base available for a
realistic overall evaluation of the extent of site contamination. A
plan of the site showing major buildings and facilities and other
physical features is provided in Figure 4.0-1.

A variety of sampling activities was performed to characterize the
levels of chemical contamination at the site and to meet required health
and safety and QA/QC requirements. These included:

o Ambient air samples

o Industrial hygiene sample*

o Chip, wipe, and bulk samples from existing build-
ings, tanks, piping, equipment, and sewers

• Samples of soil

e Samples of ground water

o Sample* of Passaic River water and sediment*

o Samples of background soil

e Sample* of on-sit* drums

*«r «« _• f̂  t̂

tlfJl^ve - « m
3-^5-^S. »* 5" 5 ,»
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4-3

sequential numbers were assigned to all drums, regardless of their
location.

The four-digit sample location numbers were assigned by the Sampling
Coordinator before sampling personnel were sent into an assigned area,
and this information was recorded in a field log notebook.

Additional information detailing sample identification is provided in
Appendix A.

Key project personnel and their major duties and responsibilities during
the site investigation included:

o Field Operations Manager - Overall supervision of
daily field activities, client and regulatory
agency liaison, and responsibility for adherence
to programs and schedules.

o Site Manager - Administration of site personnel
and equipment, supervision of equipment, and
materials purchases and maintenance.

o Sampling Coordinator - Supervision of sample
handling staff and responsibility for maintaining
proper sample handling techniques, sample ship-
ment, and documentation of sample records.

o Task Supervisors * Supervision of field personnel
assigned to specific tasks (i.e., chip samples,
drums, near-surface soil samples, etc.) and
responsibility for field documentation of these
tasks.

o Site Health and Safety Coordinator - Responsibil-
ity for the administration of on-site health and
safety programs, personnel monitoring, and decon-
tamination procedures.

o QA Program Manager - Responsibility for supervi-
sion and documentation of QA/QC program.

3 .» =• —« 3- sr 3a • • •»
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o A procedure to comply with the New Jersey Worker
and Community Right to Know Act.

o An Emergency Action Plan which provided detailed
procedures in case of an accident or illness on
site.

3 • " • Ir» o •

At least one industrial hygienist was on site at all times to coordinate
the health and safety program.

4.1.2 Sample Handling and Documentation
A project-specific Standard Operating Procedure (SOP) was developed for
all sample handling and documentation. This SOP is provided in Appendix
A, and describes in detail field sample collection, the unique identifi-
cation of samples, the shipping of samples to laboratories for analysis,
the documentation associated with all these activities, and the report-
ing and permanent filing of the analytical laboratory results. Attach-
ments 1 and 2 to Appendix A provide detailed information on sample
Identification codes and procedures for field log notebook entries,
respectively.

A brief summary of sample handling and documentation procedures is
provided in the following paragraphs.

Each day's sample collection was planned in advance by the Field Opera-
tion* Manager. The Sampling Coordinator then assigned an alphanumeric
code designation to each sample, and entered them into the Master Sample
Collection and Shipping Log. The code designation indicated: sample
origin (relative to the site grid), sample type, depth (where appropri-
ate), and laboratory destination(s). Each sample collected was logged
into a field log notebook by the person obtaining the sample. A label
with the alphanumeric code was attached to the page describing the
sample collection.

oo•ft
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Some adjustments to the QA Plan were necessary at the beginning, of ike
project due to changes in the scope or objectives of the program, logis-
tical problems, or requests by the NJDEP. These adjustments included
redefinition ol the collection schedule for sampling equipment riasates,
field blanks, and trip blanks; reassessment of preservation need* aa*
shipment requirements; and revision of the saaple custody procedures.
The revised QA/QC procedures instituted for these areas are described ia
the following subsections. In addition, the details of the QC proce-
dures followed during preparation of sample containers are provided.
Finally, a description of the requirements for QC check samples at tta
participating laboratories is presented, and the QC check* initiated at
the program level are described.

4.1.3.1 Field and Trip Blank Requirements
For this project, a field blank was defined as laboratory-pure water
poured over a piece of sampling equipment and caught ia an empty Mamie
container on sit*. A field blank was obtained by a sampling team member
immediately prior to the start of each day's collection*. The field
blank is identical to the "equipment rinsates" described ia the original
QA Plan. The water and containers for field blanks were provided daily
to the sampling teams by the Sampling Coordinator, who received them
from the Middlebrook Pike laboratory.

Trip blank* consisted of laboratory-pure water provided to the *a*mlimf
team* in sealed sample containers) the container* were filled at the
Middlebrook Pike Laboratory, labeled by the on-site Sampling Coordi-
nator, and itsued daily to the sampling team*. They were handled im
exactly the same manner a* the field cample*, but the containers were
not opened on site for any reaton.

The frequency requirement requested by the NJDEP for field and trip
blanks, was on* field blank and one trip blank per day. Blank* associ-
ated .with soil and river sediment sample* were routinely analysed I*r

3 «•» :r =••
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returned to the Sampling Coordinator with the samples. As the field
sampling personnel released the samples to the sample handling person-
nel, they signed the Chain-of-Custody records, marking the first custody
transfer.

4.1.3.4 Sample Container Preparation
All sample containers used at the site were supplied by the Middlebrook
Pike laboratory. The containers were cleaned prior to shipment to the
site according to the procedure described in the Work Plan. One con-
tainer from each set of 40 was rinsed with laboratory-pure water, and
the rinsate was analyzed for the same parameters as the sample to be
collected in that type of contairer. Lot designations indicating the
check analysis performed were assigned to each set of 40 containers and
these were written on the boxes, indicating the check analysis
performed:

DX Dioxin
AA ^ I Metals
PP _ ~ All PP parameters (used for soil containers)
BO _ _ Extractable Organica
PO _ ~ Purgeable Organics
CN Cyanide
OH ~ ~ Phenols.

The last two characters of the lot designation indicate the lot
number. As containers were issued to sampling teams on site, the lot
designations were recorded in the Master Sample Collection and Shipping
Log. Records including preparation dates, analytical data, and final
results verifying container quality were filed with the project data.

4.1.3.) Laboratory Quality Control Checks
Samples collected from the site were shipped directly to one or all of
the three participating IT Analytical Services laboratories for analy-
sis. EPA Contract Laboratory Program (CLP) methods were used for analy-
sis of dioxin and the organic priority pollutants, as described in the
Work Plan, with stated modifications in the case of the dioxin
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4.1.3.6.1 Non-VGA Field Blanks

Routine field blank requirement* included analysit of volatile organic*
for blanks associated with soil and sediment sample* only. Between
October 9 and October 23, 1984. 10 additional field blanks were randomly
assigned in conjunction with the usual VOA blank* for analysis of
metals, cyanides, phenols, semivolatiles, and dioxin (two blanks for
each parameter).

4.1.3.6.2 Blank*
A set of three unused gauze wipes was prepared at the Directors Drive
laboratory as blank samples. They were assigned label numbers by the QA
Program Manager and inserted into the on-*ite schedule for shipment with
routine site samples to the laboratory for analysis of dioxin. Simi-
larly, a set of three soil sample* (Clarksburg soil, clean with respect
to dioxin, originally obtained from Mason 4 Hanger-Silas Mason Company,
Inc., EPA-OHMSETT Facility, Leonardo, Hew Jersey) were obtained from the
Director* Drive laboratory, labeled, and inserted into the routine on-
site schedule for shipment to the laboratory for dioxin analysis.

4.1.3.6.3 Blank Spikes
Three dioxin-spiked wipes and three dioxin-spiked soils were issued
concurrently with the blank sample* described above.

Spiked wipe samples were prepared at the Director* Drive laboratory by
soaking unused gauze wipes with solvent, then injecting 40 nanogramt
(ng) of dioxin directly onto each wipe. Sample* were then individually
labeled and inserted into the routine on-site schedule for shipment back
to the laboratory for dioxin analyti*.

Clarksburg soil spiked with 671 ppb of dioxin was obtained fro* the
Director* Drive laboratory. The soil wa* spiked a* part of a study
performed for the USEPA-OHMSB by ITC (ITC, 1983). The dioxin level of
671 ppb wa* establithed by multiple analysis at the Director* Drive
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4.1.3.7 Corrective Action
Remits for quality control check sample* (in particular, field and trip
blanks) were reviewed, as available, over the course of the project.
Corrective actions were taken on an as-needed basis, including reanaly-
sis of reextraction samples and resampling some locations when field
blanks indicated potential contamination.

4.1.4 Analytical Methods
The methods used for the analysis of sample* were either EPA or other
approved analytical procedures. These methods were presented in detail
in the Work Plan and significant modifications were not required during
the analyses of the samples. Table 4.1.4-1 presents the matrices and
the analytical parameters for which analysis was performed. Table
4.1.4-2 lists by parameter the analytes for each analysis.

As referred to in this report, priority pollutants are the organic
base/neutral/acid (SNA) analysts, volatile organic compounds (VOC)
analysis, pesticides and PCBs analysis, herbicide analysis, metals
analysis, total cyanides, and total phenols. The BMA's, VOC's, and the
pesticides and PCB's were analysed according to the EPA Contract Labora-
tory Program (CLP) organic analysis requirements. Additionally, 40
extraneous peaks (as defined in the Work Plan) in the BNA and VOC analy-
ses were library searched. All result* were produced and reported
according to the CLP protocols. The herbicides, metals, total cyanide,
and total phenols were analysed by CPA (1979, 19S2) method* for watte
analysis.

Dioxin was analyzed according to EPA protocol* for dioxin in soils.
Appropriate modification* were made for analyses of matrices other than
soil*. Detailed procedure* are provided in the Work Plan. In addition
to the analysis of dioxin, 10 percent of the soils (near surface and
borings) and river sediment* were analysed for 2,3,7,8-tetra-chlorodi-
bentofuran and octachlorodibenzo-p-dioxin. Procedure* for these method*
are also provided in 'the Work Plan.



4-li

Samples having concentration! sufficiently out of
the linear calibration range would be reanalyzed
as a one gram sample

One-gram samples that were still out of th«
linear calibration range would have their
extracts diluted.

If rtanalysis was required to obtain results within the linear calibra-
tion range, but insufficient or no sample remained after the initial
analysis, only a dilution of the extract was performed.

4.2 SAMPLING, MOMITORIKG, AMD PHYSICAL TESTING

4.2.1 Ambient Air
Ambient air sampling was conducted ac the site for establishing baseline
conditions and for comparison of site data to data collected by the
NJDEP at other sites in the Newark area.

A single air sampling location, the roof of the office/laboratory build-
ing, was utilized for the baseline sampling. This location (Figure
4.2.1-1) was approximately 10 meters above ground level and on the
southern end of the site. Data from this single sampling location it
considered representative of baseline ambient concentrations at the site
because of the wind exposure at this point.

The samples arvd monitoring data were collected over 24-hour periods for
31 consecutive days beginning at noon on September 8, 1984, and ending
at noon on October 9, 1984. Data were collected for a 31-day period so
that an indication of the range of variation could be obtained.

The sampling and monitoring program included the measurement of the
following parametersl

o Total Suspended Particulate Natter
o Inhalable Particulate Hatter
o Netals
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•miller than 10 microns turned with the air stream up into the impact ion
chamber and down through multiple vent tube* to the BxlO-inch glass
fiber filter.

The high volume air sampler used was equipped with a constant flow
control to maintain the 10-micron site selective inlet impactor cut-
point, an elapsed-time indicator to accurately record sampling time
period, and a pressure transducer flow recorder to continuously record
pressure drop across the calibrated orifice. IPH concentration was
computed by measuring the particulate mass collected and the total air
volume sampled. Metals concentrations were computed by determining the
total mass of individual metals collected and the total air volute
sampled. Figure 4.2.1-3 is a schematic diagram the high-volume air
•ampler equipped with a 10-micron selective inlet.

A polyurethane foam (PUP) sampler was utilized to measure concentrations
of dioxin, pesticides, and other chlorinated organics. Ambient air was
drawn into a covered housing and through a dual-chambered aluminum
sampling module. The upper chamber of the sampling module supported a
four-inch diameter glass fiber filter used for collecting airborne
particulates. The lower chamber consisted of an enclosed glass
cartridge containing a 60-m diameter by 7J-mm-long cylindrical polyure-
thane foam plug for vapor entrapment. The sampling flow rate was ap-
proximately 0.25 cubic meter per minute. The PUP sampler was equipped
with a calibrated venturi and magnehelic gage to measure flow rate, a
voltage variator to adjust blower motor speed, and an elapsed-time
indicator to accurately record sampling time period. Concentrations of
dioxin, pesticides and other chlorinated organics were computed by
measuring the total mass of each individual compound collected and the
total air volume stapled. Figure 4.2.1-4 is a schematic diagram of the
PUP sampler.
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Climatological data were also monitored continuously during the 31-day
sampling period (noon, September 8, to noon, October 9, 1984). A Clima-
tronics Nark III meteorological instrument for monitoring wind speed and
direction was installed at the same location as the sampling instrumen-
tation (Figure 4.2.1-1). Alignment of this instrument was checked
daily. In addition to the site data, ambient temperature, barometric
pressure, sky cover, precipitation, and wind speed and direction were
obtained from National Weather Service Station WSO (Newark, New Jersey)
which is located three miles southwest of the site.
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4.2.2 Industrial Hygiene
The following industrial hygiene samples were taken during the field
investigationi

o Atmospheric Samples for Dioxin - A total of 67
samples were taken including 24 blanks. These
saoiples were primarily personnel samples to
define potential employee exposure and required
respiratory protection. Some samples were taken
in general work areas to determine background
levels at various locations during work activi-
ties. To define potential respiratory protection
breakthrough, the sampling tubes were spiked with
Cl-2,3,7,8-TCDD prior to sample collection.

o Wipe Samples for Dioxin - A total of 14 wipe
samples were taken, including three blanks. Host
of these samples were taken to determine clean
levels after equipment had been decontaminated.
Pour of the samples were taken in the employee
decontamination area.

o Water Sample for Dioxin - A water sample was
taken from an employee decontamination pan.

o Atmospheric Samples for Volatile Organic*, Semi-
volatile Organic*, and Alcohols - A total of 12
samples were taken with charcoal tubes, fluorisil .
tubes, and silica gel tubes to identify atmos-
pheric contaminant on site. Analysis for these
samples was by gas chromatograph/mass
spcctrometry.

oo
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The on-iite buildings include four primary structures (Figure 4.0-1).
The chemical manufacturing building with a 190-foot stack is located in
the northeast corner of the property. The three-story process building

is located west of the chemical manufacturing building along the edge of
the Passaic River. A large warehouse/maintenance shop sits in the
center of the site and a two-story, cement-block laboratory/office
building is located near the entrance on the southern portion of the
site.

In addition to the major buildings, a small solvent shed is located near
the southwest corner of the property and a small pumphouse is situated
between the process and warehouse buildings. There are also 14^ tanks
and vessels located throughout the site. Some are inside the various
major buildings; others are outside, alone, or grouped together in the
raw material or final product tank farms.

Three different types of samples were obtained to determine the level of
dioxin contamination. Uipe samples were taken from painted or smooth
surfaces where potentially contaminated dust or particulate had accumu-
lated. Chip samples were collected from brick- and concrete-type sur-
faces that are porous or uneven and thus not suitable for wipe
samples. Bulk samples were collected whenever significant amounts of
dirt or dust existed in the buildings or when sufficient quantities of
unknown liquids, solids, or sludges were present in the tanks or process
vessels.

To obtain wipe samples, • iO-centimeter square template (2,500
centimeters squared area) was placed on a wall, floor, vessel side wall,
etc. The area within the template was wiped with a three-by-three-inch

,. sterile cotton gauze pad soaked with hexane. Sampling was conducted by
applying pressure to the pad in straight, even strokes moving from left
to right (horizontal for walls) in the area designated. The wipe effort
was then repeated from top to bottom (vertical for walls) at a 90-degree
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area* of lower potential contamination such a* the accounting office
were not sampled.

The most probable sources of contamination on the vertical exterior
walls of the building would be airborne particulates, dust from vehicle
movement, and splatter from rainfall on contaminated ground. Because
the building exterior consists of cement block and brick which are
porous, chip samples were taken from the brick and concrete block sur-
faces. Exterior samples were taken from ground level to two feet above,
from three to five feet above ground, and from the roof sill to two feet
below at the center of the weit and north walls and the southeast corner
of the east wall. An additional sample was taken from the walkway of
the main entrance to the building. These locations should be indicative
of contamination caused by dust from vehicular traffic or by personnel
contact with materials in the nearby drum storage areas. Because the
roof of the office building is flat, contamination may have resulted
from airborne particulates and from the. air discharge from the labora-
tory hoods. A wipe sample was taken from the west end of the roof for
analysis.

lilll
'• I,

The types and numbers of samples collected from the interior and exter-
ior of the 'Off ice building are summarized in Table 4.2.3.2-1. Plan
layouts of the first and second floors of the building with room identi-
fication numbers are shown in Figures 4.2.3.2-1 and 4.2.3.2-2, respec-
tively.

O
O

Warehouse
The warehouse could have been contaminated from drum leakage and spill-
age, airborne particulates, and the tracking in of material on equipment
and personnel. The warehouse is a steel frame building with corrugated
cement panels forming the exterior walls and roof. The panels appear to
be of asbestos-cement composition. The building has a pitched metal
roof, and the entire structure is supported by a steel wall frame with
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Chip and wipe samples within the buildings were collected from concrete
wallt, floors, and columni near the process equipment. The saaple
locations were selected to represent the moil likely areas of contami-
nation such as the product packaging area and the acid conversion es-
sels. Bulk samples for dioxin analyses were collected from five loca-
tions in the process building. Sampling was conducted on all floors of
both buildings.

Exterior samples from the building wallt were taken in the same Banner
•a the office/laboratory and warehouse buildings. The roof of the pro-
cess building was wipe sampled in the northeast quadrant and the south-
west corner. The roof of the chemical manufacturing building has col-
lapsed into the structure, but two chip samples were collected from the
top of the caved-in concrete slab.

A description of the samples collected from the process building and the
chemical manufacturing building are provided in Tables 4.2.3.2-3 and
4.2.3.2-4, respectively.

Other Structures
The free-standing, 190-foot-high stack is adjacent to the southeast
portion of the chemical manufacturing building. The stack is in poor
structural condition, with small pieces of brick spelling from the outer
surface. There are three openings in the stack. The lowest opening is
e hinged manway at the base. A second opening it located where the flue
eaters the stack from the boiler, and the third is the top of the stack
where smoke and gatet exited. The two openingi near the ground were
sampled. A chip temple of toot wet collected through the bottom man-
way. This sample should be a composite of material that hat fallen from

1 the Interior of the stack since it was last in use. A chip sample was
also taken from the interior of the flue pipe running from the boiler
house to the ttack. The exterior of the stack was sampled by taking a
chip sample from ground level to two feet above.
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from building exterior corrugated panels. A total of 14 bulk samples
were collected front the «ite—four from the office building, three from
the warehouse, two from the chemical manufacturing building, three fro*
the process building and two from process piping.

4.2.4 Sewers and Sumps
Four sewer and eight sump samples were collected from the site at the
locations shown in Figure 4.2.4-1. Because existing plant drawings for
the locations of these structures were limited, and the site was covered
with geofabric, exterior sample locations were established with a metal
detector. After a sump or sewer manhole cover was located, the geo-
fabric was cut away. A visual inspection of the condition of the sump
or sewer was made (i.e., depth of structure, presence of water, depth of
sediment, etc.), and all information was recorded.

If the sump or sever was dry, « sample was collected using • hand trowel
and the material was placed in an aluminum pan. After sufficient mate-
rial was collected for analytical testing, it was thoroughly mixed in
the aluminum pan to produce a homogeneous sample and placed in sample
bottles. At locations where the structure was too deep for collecting a
sample by hand or where it contained water, a long-handled, perforated
scoop was used for sample collection. Excess water was allowed to drain
from the sample before it was placed in the aluminum pan for mixing aad
placing in sample bottles.

Data pertaining to sampling procedures, physical description of samples,
amount collected, sample locations, etc., were recorded in the field log
notebook. All sampling equipment, including trowels, gloves, pant, and
Koops, was returned to the decontamination line for cleaning after the
collection of each sample.
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itrength before drilling operations continued. After the grout set, it
was drilled out using an eight-inch roller bit and recycled drill
water. Then sampling in the underlying silt layer was initiated.

The silt layer was sampled by continuous, undisturbed Shelby tube
samples. Each Shelby tube was hydraulically pushed into the silt a
maximum distance of two feet, allowed to stabilize in the borehole for
15 minutes, and then removed. After removal of the Shelby tube, the
boring was advanced to the bottom depth of the previous Shelby tube
sample with a four-inch roller bit and recirculating wash water. This
drilling procedure was continued until the bottom of the silt layer was
encountered. If sampling was to be performed below the silt layer, a
four-inch PVC eating was installed to the depth of the silt/alluvial
sand contact and treaie grouted to the ground surface. The easing was
left undisturbed for at least 24 hours to allow proper curing of the
grout mixture.

Sampling in the alluvial sands consisted of obtaining standard split-
spoon samples at five-foot intervals and advancing the boring using
rotary methods with water or drilling mud and a nominal four-inch roller
bit (actual size was 3.75 inches). If field conditions warranted, a
temporary steel casing was set in the boring to prevent caving of the
borehole during drilling operation*.

At the completion of a boring to its specified depth. The boring was
treaie grouted to the surface using cement grout as the temporary steel
casing was removed. All water forced to the surface during the grouting
procedure was collected and stored on tit*.

4.2.5.1.2 Sample Collection Procedures
At each boring location, the first sample was taken from depths of zero
to six inches using a hand trowel. The sample was placed in an aluminum
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DEPTH

0-6 inches

6 - 1 2 inches

12 - 24 inches

24 inches below
the surface to 18
inches above the
bottom of fill

19 inches above
the bottom of
fill co 6 inches
above boctoei of
fill

6 inches above
bottom of fill
to the bottom
of the fill

ANALYSIS AND SAMPLE CONTAINER

Full priority pollutants and dioxini
three 500-al jars

Dioxin; one 250-«1 jar

Pull priority pollutants and dioxini
three 500-ral jars

Selected dioxini one 2SO-*l jar

Full priority pollutants; three SOO-ml
jart

Dioxint one 250-ml jar

Samples of 250 millilitcrs were taken from the cop and hottoo of each
SheIby tube and composited. The second SheIby tube sample fro* the silc
layer in each boring was analysed for dioxin. When a dioxin level
greater than one part per billion (ppb) was observed, selected She1 by
cube samples frost the sane boring were also tested for dioxin (remaining
tubes were archived).

4.2.J.2 Near-Surface Soil Sampling
Near-surface soil sampling locations were chosen using a blaaed approach
based on plant activities and functional unit*. Sample location points
are shown in Figure 4.2.5-1. Samples were obtained from depths of sere
to 6 inches, 6 to 12 inches, and 12 to 24 inches at each location, with
additional samples collected from 24 to 36, 36 to 48, and 48 to 60
inches wherever possible. Each near-surface soil sampling location was
'identified by its grid coordinate system location, as previously des-
cribed.
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Staples collected from zero to 6 inches and 6 to 12 inches were obtained
using a hand trowel or by hand. Material collected from the entire
sampling interval was placed in an aluminum nixing pan and thoroughly
composited before being placed into sample bottles. Staples were placed
in either 250- or SOO-milliliter amber saapling bottles depending on the
analysis to be perCorned.

After completion of saapling from the upper 12 inches in unconaolidated
•aterials, the hole was cased with an eight-inch PVC pip*. The eight-
inch eating was grouted in the hole with a quick-drying hydraulic cement
to anchor it and prevent cross contamination of the lower sampling
increment from materials sloughing down the outsidt.

Samples collected from 12 to 24 inches were obtained with a pott-hoi*
<*'»*•«•. nand auger, hand trowel, or by hand. At some locations where
briek or concrete debris was encountered, a steel digging bar was used
to break up or loosen the material to be sampled. Material collected
from the entire sample length was placed in an aluminum mixing pan and
composited. Upon completion of sampling to 24 inches, a four-inch PVC
eating was installed with either cement grout or quick-drying hydraulic
cement before additional samples were collected. At locations where
cement grout was used, the grout was allowed to cure for at least 24
hours before additional samples were collected.

If a sampling location was in an area covered by concrete or asphalt, an
eight-inch PVC eating wat installed from the top of the slab to a depth
12 inches below. Grout was not necessary to hold this easing in
place. After obtaining the sample from 12 to 24 inches, a four-inch PVC
casing wat installed using a neat concrete grout. The grout wat allowed
to cur* for a minimum of 24 hours before additional templet were
obtained.
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A. 2. 6. 1 Hell Installation

Shallow Monitoring Well*
Shallow monitoring wells were looted within 10 feet of the correspond-
ing toil boring. The well borehole* were advanced with 12-inch hollow-
item auger* to the top of the lilt layer. A schematic diagram of a
typical ihallow nonitoring well ii ihown in Figure 4.2.6.1-1.

tor the shallow monitoring wells, Schedule 40, flush coupled and
jointed, two-inch-diameter PVC casing with unglued tlip caps on both the
top and the bottom of the casing was used The screen was generally 5 to
less than 10 feet (as per MJDBP screening requirement*) of No. 10 slot
(0.010-inch) two-inch-diameter Schedule 40 PVC. The top of the screen
was located approximately one foot above the static water table. The
filter pack consiited of clean bagged sand approved by NJDEP for use on
•it*.

A layer of bentonite pellet* (0.2 to 0.} foot thick) mas placed at the
top of the gravel pack to prevent penetration of the gravel pack by the
grout. This layer was tamped after placement to provide an effective
seal. The remainder of the annular space was filled with cement grout
to minimize surface infiltration. All monitoring wells were grouted
prior to the end of a shift, and a sis-inch diameter protective steel
outer casing was installed following the completion of each well. A
protective concrete collar 1-1/2 feet square and a minimum of one foot
thick was constructed at or near the ground surface around the protec- .
tive casing.

Intermediate Monitoring Bell
An intermediate depth monitoring well was located approximately 100 feet
south of the site, as shown in Figure 4.2.6-1. The well was screened In
the alluvial sand which underlies the silt at the site. To reduce the
potential for surface contaminants being introduced into the alluvial
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screen as the casing was withdrawn. A tremie pipe was set in the an-
nular space outside of the casing to the bottom of the silt and grout
was introduced, flushing the mud out as the well was grouted to the
surface.

4.2.6.2 Well Development
Following installation of the well, development was performed to remove
materials introduced into the screened soil strata during drilling. All
well* were developed for a minimum period of one hour or until •
turbidity-free discharge was obtained. Surging wa* also employed for
wells installed in the upper fine-grained fill materials. Well develop-
ment wa* performed at leart two days after well completion to minimize
the potential for drawing uncured grout into the filter pack of the
well. All water resulting from well development wat collected and
stored on site.

4.2.6.3 Water Level Monitoring
Ground water level measurements were taken in the eight perimeter moni-
toring wells at approximately 40-minute interval! for • 12-hour period
on October 15, 1984. At the same time, tidal measurements were taken at
the staff gage located on the river close to monitoring well MW-2A. The
staff gage measurements were taken to ensure that a complete tidal cycle
was covered. Continuous-reading water level recorders were installed in
monitoring wells HW-1A and HW-7A to evalute the hydraulic connection
between the Passaic River and the water-bearing sones beneath the site.

4.2.6.4 Ground Water Sampling
Following the installation and development of the monitoring wells,,
ground water sampling was conducted on October 9 and October 30V 1984,
to assess the extent of ground water contamination. Each set of ground
water samples consisted of one sample from each well. The procedure for
obtaining ground water samples is described in the following paragraphs.
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4.2.6.5 Stag Teiti
Slug testa were conducted in monitoring veils MW-1A through MW-8A on
November 19 end 20, 1984, to estimate the hydraulic conductivity (perme-
ability) of the zones screened by each well. The test consisted of
•easuring the rate at which the water level in the Monitoring well
declined after a known volume (slug) was rapidly introduced and the rate
at which the water level rose after the slug was rapidly removed. Two
slugs were used at the site—a three-foot-long PVC slug in Monitoring
wells MW-3A through HW-8A and a four-foot-long solid steel slug in
•onitoring wells MW-1A and HW-2A. The voluMes of the slugs were saall
compared to the volume of water in the aquifer; thus, the test provided
an estimate of hydraulic conductivity within only a few feet radius of
each monitoring well. An ENVIROLABS Model DL-120-HCP Data-Logger with a
submersible pressure transducer was used to record water level changes.

The slug was quickly, but smoothly, lowered into the well until im-
mersed. The water level initially rot* at the slug was immersed and
then fell to reach equilibrium with the aquifer water level. With the
exception of monitoring wells MH-2A and MW-6A, the resulting falling
water level was recorded on th* strip chart until the water level
returned to its pre-immersion static level. Then the slug was quickly
and smoothly removed from the well. The resulting rise in water level
was recorded on the strip chart. When the water level returned to
static level, th* test was considered complete.

4.2.7 Passaic River Hater

4.2.7.1 Biver Level Monitoring
A staff gage (Figure 4.2.7.1-1) was installed in the Passaic tiver
adjacent to th* sit* near monitoring well MU-2A, end the tidal fluctua-
tions in the river level were measured through a full tidal cycle on two
occasions. The observed levels were referenced to the site datum.
Results of these measurements on October 1), 1984, were compared to
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sice, 300 feet upstream from this transect, and 100 feet downstream from
the east property line. Figure 4.2.1-8 indicates the locations of the
samples.

Samples were taken from three locations along each of the three tran-
sects. These locations were the north bank, center, and south bank of
the Passaic River. The samples collected from the transect locations
were from depth intervals of zero to 12 inches and 12 to 24 inches.
Samples from tero to 12 inches were obtained fro* the remaining 14
sample locations, and four of the remaining locations on the south bank
were sampled from 12 to 24 inches.

River sediment samples were collected by advancing She1 by tube* to the
prescribed sampling depth and recovering a sediment core sample. The
sample was extruded into a clean aluminum pan and the edges scraped with
a stainless steel spoon to minimise cross contamination. Only the
central core of the sediment sample was transferred) to a sample bottle
for chemical analysis. If samples were required free) two depths (tero
to 12 inches and 12 to 24 inches), the sediment column fro* each
interval was extruded into a clean aluminum pan. All sampling equipment
was decontaminated between sample collections.

Following the completion of the surface sediment sampling, a deep core
sediment sample was taken at Station l-J-0. A PVC casing was pushed
into the sediment to a depth of 40 inches. The sediments were com-
pressed by the casing, however, and only sim inches e>f material were
recovered. The remaining core samples were obtained using a piston
sampler, which was decontaminated between samples. Sample increment
depths werel 40 to 46 inches, 46 to 52 inches, 69 to 66 inches, and 66
to 72 inches.
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Sampling of the drum was conducted by a four-nan crew consisting of a
foreman and three technicians. The foreman supervised and recorded data
in the field log notebook. Self-contained breathing apparatus was worn
by Technicians 1 and 2 during the drum opening and sampling activities;
the foreman and Technician 3 wore full-faced respirators. Technician 1
wore a heavy PVC suit; the other members of the sampling team wore
polyethylene-coated tyvek suits. Technician 1 opened the drums and
sealed then after sampling, and performed air monitoring for organic
vapors and conbustible gases during drum sampling. Technician 2 sampled
the drums and performed air monitoring during opening and sealing of the
drum. Technician 3 changed air cylinders for the breathing apparatus,
returned the sample* to the laboratory trailer, and stenciled the
drums.

All drums were sampled on a "where-is" basis with only minimal movement
to permit access to the drum. Prior to and during drum opening activi-
ties, monitoring was conducted using a HHU/PID organic vapor detector
and a Castes 3 (CX-3) combustible gas indicator.

The bungs or open heads were removed using nonsparking tools. Only one
drum at a time wa* opened to minimise the release of any combustible or
organic vapor. Class sampling rods (approximately 3 feet by 13 milli-
meters) were used to sample liquids. The rods were inserted to tbe
bottom of the drum, the exposed end of the glass rod was plugged, and
the sample was transferred to the sample bottle. The rod wes then
disposed of in the drum and the drum was reseated. Electrical conduit
was used in a manner similar to that described above to sample drum*
containing friable or crystalii ted material. Drums containing extremely
hard or solid material were sampled using a stainless steel boring

- tool. The tool was decontaminated after each use.
%

Sampling data recorded in the field log notebook by tbe foreman included
4ate, time, type of drum, description of the) sample, percent LCL reed-
ing, aad the organic vapor level reading in part* per million.

.,,«< . «• m
5" S. J* — —« — • ~*~?" ^ ,,

O
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TABLE 4 . 1 .3 .2 -1
SAMPLE PACKAGING REQUIREMENTS

oo

HAZARDOUS

(POISON B PACKAGING)

Site Soils (near-surface and
borings)

Wipes
Druas
Tank*

NONHAZAADOUS

(CONVENTIONAL PACKAGING.

PRESERVATION IM ICE CHESTS)

Site Waters
Industrial Hygiene
Aabient Air
River ScdiMents

oo



TABLE 4.1.3.2-2
SAMPLE PRESERVATION REQUIREMENTS

PARAMETER SOIL
TECHNIQUE

UATER

Dioxin
Organic PP
Metals

Cyanide

Phenols

Hone
Cool, 4'C(l)

None

None

Hone

None
Cool, 4'C(1)

2 ml tone. HNOj<2)
(to pH <2)

2 •! co.'.c. NaOH<2)
(to pH >12)

2 •! cone. H,S04(2)
(to pH <2)

(1)
(2)

'when possible, with packaging restrictions.
Added to sanple bottle* prior to collection; these containers Bust
not be rinsed prior to being filled with saaple.

• c o m o= e.-5-«> ;» 2 •
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TABLE 4.1.3.5-1
ROUTINE QUALITY CONTROL SAMPLES AND

LABORATORY CHECK FREQUENCIES

FIELD
BLANKS

TRIP
BLANKS

ON-SITE
SPLITS

WITH
NJDEP

METHOD
BLANKS

BLIND
SPLITS

SAMPLE OR
BUNK

SPIKES

1NTKKNAL
SURROGATE
STANDARDS

REFERENCE
(CALIBRATION

STANDARDS)

DIOX1N
Wipes
Soil/Sedisttnt/Sludge
Water
Chips

VOLATILE*
Soil/SediBcnt/Sludge
Water

SEMI-VOLATILES
Soil /Sediment/Sludge
Water

PP METALS
Soil/Sediacnl/Sludge
Water

CYANIDE
Sot I /Sedisient /Sludge
Water

TOTAL PHENOLS
Soil/Sediacnt/Sludge
Water

Note: All numbers are percentages.

i
-
J
—

5
$

—

J

—

S

—

s

—

i

s
-
s
•

s
s

_

J

_

5

^

5

—

i

-
J
5
5

J
J

S
S

5
S

S
S

i
J

100
100
100
100

100
100

100
100

I/shift
1/fhift
1/thift
l / » h i f t

1 / f h i f t
1/ihifc

I/shift
1/lhift

1/thift
1/ihift

I/shift
I/shift

1/ihift
I/shift
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TAHI 4.1.4-1
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TABLE 4.1.4-2
LISTING OF ANALYTES

GAS NUMBER COMPOUND NAME

3268-87-9

2,3,7,8-Tetrachloro-
dibento-p-dioxin

2,3,7,8-Tetrachloro-
dibenzofuran

Oct«ehlorodib«nro-p-
diomin

PRIORITY POLLUTAMT

Volatile Organic Coapoundi

71-43-2 B«ni«n«
56-23-5 Carbon cccrachlorid*
108-90-7 ChlorobcnsciM
107-06-2 l,2-Dichloro«th«n«
71-55-6 l,l,l-Trichloro«th«M
75-34-3 1,1-DichloroctbM*
79-00-5 l,l,2-Trichloro«th«n«
79-34-5 1,1,2,2-TctrachlorocclMM
75-00-3 Chlorocchan*
542-88-1 Bis(chloroaethyl) ctbcr
110-75-8 2-Chloro«Chylvinyl ether
67-66-3 Chloroform
75-35-4 l,l-Dichloro«thcn«
156-60-5 tran*-l,2-Dichloro«th«n«
78-87-5 l,2-Dichloropropan«
10061-02-6 tranf-l,3-DiehLoro-prop*M
10061-01-5 cit-l,3-Dichloro-prop«M
100-41-4 Echylb*n»«M
75-09-2 M«thyl«n« chloride
74-87-3 ChloroMthan*
74-83-9 BrowMMthaiM
75-25-2 BroMfor*
75-27-4 Bro«odichloroMth«n«
71-69-4 Trichlorofluoro*Mthao«
75-71-8 Diehlorodifluoroacchaa*
124-48-1 ChlorodibrooKMMthan*
127-18-4 Tctrachlorotthent
108-88-3 Tolu*m
79-01-6 Trichloroeth«n«
75-01-4 Vinyl chloride

oo



TABLE 4.1.4-2
(Continued)

CAS NUMBER

67-64-1
78-93-3
75-15-0
519-78-6
108-10-1
100-42-5
108-05-4
95-47-6

COMPOUND NAME

Acetone
2-Butanone
Carbon ditulfide
2-Hexanone
4-Hethyl-2-pentanone
Styrene
Vinyl acetate
Total Xylene*

PRIORITY POLLUTANT

Bate/Neutral and Acid Organic Compoundi

88-06-2 2,4,6-Trichlorophenol
59-50-7 4-Chloro-3-methyl-phenol
95-57-8 2-Chlorophenol
120-33-2 2,4-Dichlorophenol
105-67-9 2,4-Diaethylphenol
88-75-5 2-Nitrophenol
100-02-7 4-Mitrophenol
51-28-5 2,4-Dinitrophenol
534-52-1 4,6-Dinitro-2-Mthylpbtnol
87-86-5 Pentachlorophcnol
108-95-2 Phenol
65-85-0 Bensoie acid
95-48-7 2-Nethylphenol
108-39-4 4-MethyIphenol
95-95-4 2.4,5-Trichlorophenol
83-32-9 Acenaphthene
92-87-5 Benzidine
120-82-1 l,2,4-Trichlorobenc«nc
118-74-1 Hexachlorobenxene
67-72-1 Hexachlorethane
111-44-4 Bix(2-chloroethyl)cther
91-58-7 2-Chloronaphthalene
95-50-1 1,2-Dichlorobenzen*
541-73-1 l,3-Dichlorobens*n«
106-46-7 1,4-Dichlorebenzene
91-94-1 3,3'-Dichlorobenzidin«
121-14-2 2,4-Dinitrotolucn*
606-20-2 2,6-Dinitrotoluenc
122-66-7 l,2-0iphenylhydr«zin«
206-44-0 Fluor«nth«n«
7005-72-3 4-Chlorophenyt phenyl tch«r
101-55-3 6-Bro*opn«nyl phenlf eth«r
39638-32-9 Bi i (2-chloroi topropyl)«th«r
111-91-1 Bi«(2-chlorocchoKy)aechMM
87-68-) Hei«chlorobut*dt«n*
77-47-4 HeiachlorocyclopcntaditM
78-59-1 Iiophoron*



m

CAS NUMBER

TABLE 4.1.4-2
(Continued)

COMPOUND NAME

o
a *fc o
3 «•

91-20-1 Naphthalene
98-95-3 Nitrobenzene
62-75-9 N-nitrosodinethylaaint
86-30-6 N-nitrosidiphenylanine
621-64-7 N-nitrosodipropyla>ine
117-81-7 Bii(2-3thylhexyl)phthalate
85-68-7 Butyl benzyl phthalat*
84-74-2 Di-N-butyl phthalat*
117-84-0 Di-N-octyl phthalate
84-66-2 Diethyl phthalate
131-11-3 Dimethyl phthalate
56-55-3 Benzo(A)anthracene
50-32-8 Benzo(A)pyrene
205-99-2 Benzo(B)fluoranthen«
207-08-^ Benzo(K)fluoranthen«
218-01-9 Chrysene
208-96-8 Acenaphthylcn*
120-12-7 Anthracene
191-24-2 B«nzo(CHI)p«ryl«n«
86-73-7 Fluorene
85-01-0 Phenanthrene
53-70-3 Dibcnzo(A.H) anthracene
193-39-5 lndeno(1.2.J-CD)pyr«ne
129-00-0 Pyrene
62-53-3 Aniline
100-51-6 Benzyl alcohol
106-47-8 4-Chloroaniline
132-64-9 Dibenzofuran
91-57-6 2-Nethylnaphthal«n«
88-74-4 2-Nitroanilin«
99-09-2 3-Nitroaniline
100-01-6 4-Hitroanilin«

PK10HITY POLLUTANT

Peiticidet and PC8«

oo

309-00-2
60-57-1
S7-74-9
50-29-J
72-JJ-9
72-S4-8
959-98-8
33213-65-9
1031-07-8
72-20-8
7421-93-4
76-44-8
1024-57-3

Aldrin
Dieldrin
Chlordane
4,4'-DOT
4,4'-DDC
4,4'-DDD
alpha-Cndoiulfan
beta-Endoiulfao
Endotulfan tulfate
Endrin
Endrin aldehyde
Hcptachlor
Heptachlor epoiide
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TABLE 4.1.4-2
(Continued)

CAS NUMBER COMPOUND NAME

.,,x . • m
if * ~ 2.112 ̂  _ • -»

°- • 5 -»8^5 =
S •*3 «. 3- —• 3-5-3^ ̂  ̂  •&

Clinical Parameter!

AMBIENT AIR

Metals

Total Cyanide
Total Phenol*
Asbestoi

Lead
Manganese
Copper
Vtnadiun
CadBiun
Zine
Iron
Nickel

AMBIENT AIR

Volatile Ortanic Compoundi (VOCi)

Vinyl chloride
Vinylidene chloride
Methylene chloride (ME chloride)
Chloroform
1,2-Dichloroethane
Benzene
Carbon tctrachloride
Trichloroethylene (TRIO
1,4-Diosanc
1,1,2-Trichloro«th«ne
toluene
1,2-Dibroewchane
Tetrachloroethylene (PCRC)
Chlorobenzene
Ethyl benzene
K-Xylene
p-Xylcne
Styrene
o-Xylene
1,1,2,2-Tetrachloroethane
o-Chlorotoluene
p-Chlorotoluene
p-Dichlorobenzene
o-Dichlorobencenc
Nitrobentene

oo
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TABLE 4.1.4-2
(Continued)

CAS NUMBER COMPOUND NAME

AMBIENT AIR
Polycyclic Aromatic Hydrocarbons (PAH«)

Bcnzo(k)fluoranthtn*
Benzo(a)pyren«
Benzo(ghi)perylen«
Indeno(1,2,3-ed)pyr«ne
Coronen*
Phenanchrenc
Triphenylen*
Benzo(b)fluor«nchene
Anthracene
Fluoranthene
Pyrene
Benz(*)anthr>cene
Benz(ah)anthracene
Chrytene
Perylenc

AHBIEMT AH
Petticide* and Other Chlorinated Ortanict

Benzene tulfonyl chloride
Tetrachlorobenzene
4-ehlorobenzene lulfonyl chloride
4-e«thoxybenzene tulfonyl chloride
Hcxachlorobenzene
2,4,5-T (methyl etter)
Ovei
p,p'-DDT
Total tuspended particulate
Total inhalable partieulate

oo



TABLE 4.2.1-1
AMBIENT AIR ANALYSIS COMPONENTS

I. METALS

Lead
Manganese
Copper
Vanadium

Cadnium
Zinc
Iron
Nickel

II. VOLATILE ORGANIC COMPOUNDS (VOC'i)

Vinyl chloride
Vinylidene chloride
Hethylene chloride (ME chloride)
Chloroform
1,2-Dichloroethane
Benzene
Carbon tecrachloride
Trichloroethylene (TBIC)
1,4-Dioxane
1,1,2-Trichlorocthane
Toluene
1,2-DibroooeChane

nitrobenzene

Tetrachloroethylene (PEXC)
Chlorobenzene
Ethyl benzene
x-Xylene
p-Xylene
Styrene
o-Xylene
1,1,2,2-Tetrachloroethane
o-Chlorotoluene
p-Chlorocoluene
p-Dichlorobenxene
o-Dichlorobenzene

III. POLYCYCLIC AROMATIC HYDROCARBONS (PAH'i)

Benco(tOfluoranthene
Benzo(a)pyrene
Benzo(ghi)perylene
Indeno(1,2,3-ed)pyrene
Coronene
Phenanthrene
Triphenylene
Benzo(b)fluorancbene

Anthracene
Fluoranthene
Pyrene
Benz(a)anthracene
Benz(ah)anthracene
Chrytene
Peryleoe

oo
IV. PESTICIDES AMP OTHER CHLORINATED OICAMICS

Benzene tulfonyl chloride
Tet rachlorobenzene
A-Chlorobencene fulfonyl chloride
4-Hetboxybenzene lulfonyl chloride
Heiachlorobenzene
2.4.J-T (awthy eiter)
Oves
p,p*-OOT

V. ASBESTOS

VI. TmUCHLOHOOIBENZO DIOXIN (2.3,7.8-TCDO)



TABLE 4.2.3-1
SAMPLE SUMMARY FOR BUILDINGS,
STRUCTURES, AND EQUIPMENT

DESCRIPTION

Office Building
Interior

Exterior

Warehouse
Interior

Exctrior

Areas of first and highest
exposure (lab, change room,
etc.)

Primary contact areas near
roads and sidewalks

Areas of highest exposure
(office, lunchroom, shop)

Contact areas (splashing
and wind borne)

Manufacturing Building
Interior Packaging and reaction areas 4

Exterior

Process Building
Interior

Exterior

Stack

Solvent Storage Shed

Well Bouse

Tanks (in buildings
tank and farms)

TOTAL

Hind-borne contact

Reaction and carbon infil- 12
tration areas

High source area (example,
carbon filter)

Flue, sludge pit, outer
surface

Representative internal
and external

Representative internal
and external

s,

WIPE

22

1

7

1

4

1

12

2

-

.

_

28

78

CHIP BULK

S 4
(asbestos)

10

4 3
(asbestos)

12

14 2
(asbestos)

9

3 3
(asbestos)

J
(dioxin)

7

3

1 1
(dioxin)

2

112
(dioxin)

2
(asbestos)

70 132

cr.0 3
«_ c o

co JJT 2

a •»*
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O
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TABLE 4.2.3.2-1
OFFICE AND LABORATORY BUILDING SAMPLE LOCATIONS

SAMPLE NUMBER

WIPE SAMPLES

11 00-001 6-W-L
1 102-001 7-W-L
11 05-00 18-W-L
1 106-002 1-W-L
1107-0020-W-L
11 08-00 19-W-L
1116-0034-W-L
1122-0035-W-L
1122-0073-W-L
1122-0074-W-L
1202-0032-W-L
1202-0033-W-L
1204-002 3-W-L
1204-0024-W-L
1204 -002 J-W-L
1204-0026-W-L
1205-0030- W-L
1205-0031-W-L
1205-009S-W-L
1206-002 7-W-L
1206-0028-W-L
1206-0381-W-L
1506-1590- W-L

Lab Roosi 1100,
Lab Roosi 1102,
Lab Roosi 11 OS,
Lab Roon 1106,
Lab Roosi 1107,
Lab ROOB 1108,
Lab Roosi 1116,
Lab ROOM 1122,
Lab Roon 1122,
Lab Roon 1122,
Lab Roon 1202,
Lab Roon 1202,
Lab Roon 1204,
Lab Roon 1204,
Lab Roon 1204,
Lab Roon 1204,
Lab roon 120},
Lab Roon 1205,
Lab Roon 1205,
Lab Roon 1206,
Lab Roon 1206,
Lab Roon 1206,
Office/Lab, We

DESCRIPTION

(toin Entrance
Accounting
Floor, Plant Manager
Floor, Back Foyer Inside Door
Floor
Wall
Locker Room
Heater Duct, Basket Roost
Uindowti l t , Basket Roon
Floor Near Inside Entrance
Floor, Lunchroon
Radiator, Lunchroom
Floor by Back Door, Lab
Lab Hood, Lab
North Side of Entrance, Lab Side
Bench Near Back Door
A/C Intake Duct, Utility Roosi
Furnace Intake, Utility Rooai
Heater Interior Inlet, Utility
Floor, Snail Lab
Bench, Snail Lab
Bench, SsMll Lab

6u|»q
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TABLE 4.2.3.2-1
(Continued)

SAMPLE NUMBER

CHIP SAMPLES

11 18-004 9-C-L
1119-OOSO-C-L
11 22-005 1-C-L
U22-0052-C-L
1122-0053-C-L
1501-0098-C-L
1501-011 1-C-L
1501-0113-C-L
1505-0097-C-L
1505-0108-C-L
liOi-0109-C-L
150S-0110-C-L
1506-0099-C-L
1504-0 166-C-L
1506-0167-C-L

Ub ROOM 111B, PI oo
Lab Rooa 1119, Ploo
Lab loom 1122, Ploo
Lab ROOB 1122, Ploo
Ub ROOB 1122, Floo
Lab Exterior, 1501,
Ub Exterior, 1501,
Lab Exterior, 1501,
Lab Exterior, 1505,
Ub Exterior, 1505,
Ub Exterior, 1505,
Ub Exterior, 1505,
Ub Exterior, 1506.
Lab Exterior, 1506,
Ub Exterior, 1506,

DESCRIPTION

Ploor Under Sink Edge, Waihrooa
op Sink

Ploor Under Arch Between ROOB 1122 and 1116
Ploor Near Drain, Basket Rooa
Floor Near Back Door, Basket ROOB
1501, Center, North Wall at Roof Sill

Center of North Hall, 3 to 5 feet
Center North Wall, Ground Level
South Corner, East Wall at Roof till

1505. South Corner, East Wall, 3 to 5 feet
South Corner, East Hall, Ground Level
Walkway of Front Entrance

1506. Center West Wall, Top 24-inch Vertical
1506, Center West Wall, 3 to S feet
1506, Center West Wall, Ground Uvel
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TABLE 4.2.3.2-2

WAREHOUSE SAMPLE LOCATIONS

Y

•A--r»<

SAMPLE NUMBER DESCRIPTION

WIPE SAMPLES

2100-0218-U-L Warehouse, Room 2100, Top of Pluor«»ctnt Light
2103-0217-U-L Warehouse, Room 2103, Floor, Foreman's Office
2108-0176-W-L Warehouse, ROM 2108, Floor, Kitchen
2108-0177-U-L Warehouse, ROM 2108, Window Si l l , Kitchen
2109-0178-W-L Warehouse, Room 2109, Top of Light Work Area, Shop
2109-0179-W-L Warehouse, ROOM 2109, Top of Bench in Shop
2200-0180-W-L Warehouse, ROOM 2200, Top of BCM in Storage Area
2400-031S-W-L Warehouse, West End, Roof

#•
CHIP SAMPLES

2100-0168-C-L
2109-0169-C-L
2109-0170-C-L
2109-0171-C-L
25QI-0317-C-L
2S61-0391-C-L

Warehouse, Room 2100, Center of Traffic Area, Floor
Warehouse, Room 2109, Floor, Tool Crib Cage Area
Warehouse, Room 2109, Floor by Traffic Door
Warehouse, Room 2109, Floor by Warehouse Door
Warehouse, North Wall at Ground Level
Warehouse, North Wall at 60 inches (3 to 5 feet)

pawn; 6u|»q
}u»uinoop »i|) ;o

9U.) 0* »np S| \\
•III* U»4l JB8|3 S90|

•Bvui)



NOTICE: If the film Image
It I«M clear than thle
notice. It It due to the
quality of the document
being filmed

DIAP04

»U11 JOOg 1» I I'll
(1»»J i 01 C) «»M3"i 09 1' 11'H i*»H 4»«noq»4»«

1' I I'll 1«»H 4»«noq«J»B

• I I'll
au;i joou it 4n»fl <4inos 4

01 £) ••i|3ui 09
punojg i* u'H
»P«S

1-D-06IO-90SZ
1-3-6BCO-90SZ
1-3-9UO-90SZ

1-D-(Z«0-»OSZ
1-3-9IIO-W5Z

n-3-£6CO-ZO«Z
1-D-6ICO-Z
10-Z6CO-1

d!H3

aiNiw a-UMvs

l-I'C'Z'» 318W.



__>n

TABLE 4.2.3.2-}
PROCESS BUILDING SAMPLE LOCATIONS

SAMPLE NUMBER

WIPE SAMPLES

4100-0556-W-L
4100 -055 7-W-L
4100-0558-W-L
4100-0559-W-L
4100-0560-W-L
4100-0561-W-L
4200-0608-W-L
4200-0609-W-L
4200-0610- W-L
4300-061 1-W-L
4300-061 2-W-L
4300-061 3-W-L
4400-049S-W-L
4400-0496-W-L

CHIP SAMPLES

4100-0553-C-L
4100-OS54-C-L
41M-05J5-C-L
450J-0424-C-L
4502-0451-C-L
4503-042 7-C-L

Process Bldg.
Process Bldg.
Process Bldg.
Process Bldg.
Process Bldg.
Process Bldg.
Process Bldg.
Process Bldg.
Process Bldg.
Process Bldg.
Process Bldg.
Process Bldg.
Process Bldg.
Process Bldg.

Process Bldg.
Process Bldg.
Process Bldg.
Process Bldg.
Process Bldg.
Process Bldg.

DESCRIPTION

East End, Near Vessel, Top of Light, First Floor
East End, Low on Column, Near Vessel, First Floor
Center, First Floor, Top of Light, Near Vessel
Center, First Floor, Low on Column, Near Vessel
West End, First Floor, Top of Light, Near Vessel
West End, First Floor, Low on Colum, Near Vessel
Second Floor, West End Interior Wall
Second Floor, Acid ROOM Wall (Interior)
Second Floor, East End Interior Wall
Third Floor, East End Interior Wall
Third Floor, Surface, Center
Third Floor, Surface, East End
Roof, Northeast Quadrant
Roof, Southwest Corner

Floor, West End of First Floor
Floor at Loading Door, First Floor
Floor, East End Under Vessel, First Floor
Exterior, North Wall, 0 to 24 inches
South Wall, Near Roof at Vert Stairs, Exterior
Exterior, South at C Filter, 24 inches Over Curb
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j

SAMPLE NUNBER

CHIP SAMPLES

TABLE 4.2.3.2-3
(Continued)

DESCRIPTION

4504-0452-C-L Process Bldg., East Wall, Over Trench Near Venelf (0 to 24 inches)
4506-042S-C-L •Process Bldg., Exterior Bin Hall, West Side, 0 to 24 inches
4S06-0426-C-L Process Bldg., Exterior, Bin Wall, West Side, 36 to 60 inches

BULK SAMPLES

4501-04JS-B-L
4501-0493-B-L
4503-0456-B-L
4504-04J3-B-L
4504-0454-B-L

Process Bldg.
Process Bldg.
Process Bldg.
Process Bldg.
Process Bldg.

North Wall, 36 to 60 inches
North Wall, 24 inches from top (Off Louvers)
South Wall, 36 to 60 inches
East Wall, Near Vessels (36 to 60 inches)
Fast Wall, at Roof Near Vessels
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TABLE 4.2.3.2-4
CHEMICAL MANUFACTURING BUILDING SAMPLE LOCATIONS

SAMPLE NUNBEt

WIPE SAMPLES

3100-06i8-W-L
3200-06H-W-L
3200-0656-U-L
3200-0647-W-L
3502-0716-H-L

Hftg. Bldg.
Hftg. Bldg.
Hflg. Bldg.
Hftg. Bld(.
Hflg. Bldg.

DESCRIPTION

Pint Floor, Packing Area, Rafter
Second Floor, New Addition, Floor, South End
Second Floor, New Addition, Panel, Center
Second Floor, New Addition, North End, Bean
South Exterior Door

CHIP SAMPLES

3100-0619-C-L
3100-0620-C-L
3100-0621-C-L
3100-0622-C-L
3100-0633-C-L
3100-0634-C-L
3100-063S-C-L
3100-0636-C-L
3100-0639-C-L
3100-0640-C-L
3100-0641-C-L
3100-0652-C-L
3100-06J3-C-L

Hftg. Bldg.
Hftg . Bldg.
Mft» . Bldg.
Mftg . Bldg.
Hftg. Bldg.
Hftg. Bldg.
Nftg. Bldg.
Nftg. Bldg.
Hftg. Bldg.
Mftg . Bldg.
Mftg. Bldg.
Mftg. Bldg.
Hftg. Bldg.

Old Area, Roof Slab, South of Center Veisel
Old Area, Roof Slab, Uett of North Vcisel
Bulk Debris fro* Drain Area
Old Area, 1st Floor, Floor North End North ROOB
Old Area, Floor, Center
Old Area, Floor, South
Packing Area, Floor at Hain Door
Packing Area, Floor at Packing Chute
Packing Area, Low on Bait Wall
Packing Area, 30 to 60 inches on West Wall
New Addition, Southwest W a l l , Interior
First Floor, Southwest Floor Under Vessel
First Floor, New Addition, Center Floor by Pueip
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SAMPLE NUNBOI

WIPE SAMPLES

3200-06J4-C-L
3501-0690-C-L
3J01-0691-C-L
3)02-0696-C-L
3102-0697-C-L
3502-0698-C-L
3S06-0692-C-L
3506-0693-C-L
3506-0694-C-L
3J06-0695-C-L

Mflg. Btdg.
Mflg . Bldg.
M f t g . lld|.
M f l g . Bldg.
M f t g . Bldg.
M f t g . Bldg.
Mftg . Bldg.
Mftg . Bldg.
Mftg. Bldg.
Nftg. Bldg.

TABLE 4.2.3.2-4
(Continued)

DESCRIPTION

Second Floor, New Addition, North W a l l by Door
Exterior, North Wal l , 0 to 24 inches by Mai l . Door
Exterior, North Wal l , 36 to 60 inche* by M a i n Door
Exterior, South, Under Load-Out Dour
Exterior , South W a l l , 0 to 24 Inches, Package Area Dour
Exterior, South Wall , 36 to 60 inches, Package Area Door
Exterior, West W a l l , 0 to 24 inchei, by Large North Door
Exterior, West Wal l , 36 to 60 inches, by Large North Door
Exterior, West Wal l , 0 to 24 inches, by South Stairway
Exterior, West Wal l , 36 to 60 inches, by South Stairway
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TABLE 4.2.5-1
COORDINATES AND ELEVATIONS OF

NEAR SURFACE SOIL SAMPLES, BORINGS, AND MONITORING WELLS

«T-0 3 — Z

~^JT ; o

I*?"2.5--5
• §••»•°!ss

u>
IDENTIFICATION

COORDINATES

NORTH EAST

GROUND SURFACE

ELEVATION*2)

NEAR SURFACE SOIL SAMPLES

A-2-C
A-4-P
A-5-C
B-2-H
C-6-B
D-*-»
E-l-C
E-5-D
C-3-I
C-3-L
C-4-A
c-i-r
»-l-H
H-2-B
H-2-H
H-i-F
H-7-F
H-7-H
J-6-K

MONITORING

MW-1A
NU-2A
MW-3A
NW-4A
MW-5A
NH-6A
HW-7A
MH-8A
Hf-9*t3)

21.0
28.0
28.1
96.7

138.9
188.7
259.4
195.4
346.0
309.6
356.3
323.3
381.7
393.2
365.3
395.2
415.0
3S7.3
394.0

WELLS

418.2
440.3
4S0.4
147.3
37.7
14.2

178.0
280.8
337.6

71.0
239.0
233.
57;

283.
140.
24.

226.
92.

133.
187.
205.
30.
83.
63.

204.
344.
343.
260.

SO.
214.
336.
339.
44.

137.
30.

335.7
224.5

foocnottt at tn4 of table.

99.
100.
99.
98.
98.

103.
98.
98.
99.
99.
100.
99.
98.
100.
99.
99.
98.
98.

102.

98.7
98.
97.
97.
98.
98.
98.
99.
99.

oo
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IDEMTIFICATIOH

BORINGS

TABLE 4.2.5-1
(Continued)

COORDINATES*l)

NORTH EAST

416.7
439.3
450.0
142.8
38.3
14.1

177.4
274.3
270.2
360.4
313.0
348.9
346.0

-260.0

SO. 6
217.3
332.3
340.2

49.7
141.6

24.9
336.1
212.2
225.4
228.2
224.2
224.0
136.0

EXISTING BOtlNCS

B-l-60
•-2-60
8-3-60
B-4-60
B-5-60

217.0
396.0
419.0
104.0

47.0

170.0
174.0
116.0
166.0
192.0

GROUND SURFACE

ELEVATION*2)

98.7
98.
97.
97.
98.
98.
98.
97.
99.
99.
99.
99.
98.
99.7

103.0
100.4
98.4
98.8
100.)

^ ^
25 fls"*» :r ̂ m?-g|

*•

(^Coordinate* are with rcipcct to lit* grid (Figurt 4.2.5-1).
Ground surface elevation* are with re*pact to site datua.

'3'MF-9A it a piezometer installed in tbe glaciofluvial *e*d».
' 'Boring* B-10 and B-11 were al*o designated a* Near-Surface Soil

Saople Location* C-5-E and F-5-E, respectively.
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5.0 DATA PRESENTATION

The results of the field investigation program and subsequent laboratory
analytical testing are presented in the following subsections. The
results include logs of borings and near-surface saaple holes, hydraulic
conductivities and ground water flow rates, and concentrations of prior-
ity pollutants and dioiin detected in buildings, soils, ground water and
river sediments.

•a ~̂ :=-
II
'I

Of the 1540 samples collected, 877 were archived for possible future
dioxin analysis. There were S32 dioxin analyses (a complete tabulation
of the dioxin results is presented in Appendix C) and 122 priority
pollutant analyses performed including QC, industrial hygiene and am-
bient air. The results of these analyses are summarized in tables and
illustrated with figures presented herein. Complete laboratory analysis
summaries and other supporting data are presented in appendices at the
end of this report. Files of raw data as reported from the laboratories
•r* being providtd separately to NJDCP.

J.I AMBIENT AH
Ten sets of ambient air samples were subjected to detailed chemical
analysis. As requested by the NJDCP, those sets of samples having the
ten highest iron and manganese concentrations were analysed. Table
5.1-1 presents the results of the inhalable particulate matter (IPH)
filter analyses for iron and manganese (in total micrograms per filter),
and indicates those sample sets chosen for detailed chemical analysis.
One of the sample sets chosen corresponds to a one-in-six day sampling
normally conducted by MJDCP. Five such NJDCP sampling days occurred
during the site investigation. Ac the request of the NJDCP, the
selected sample list was modified by substituting a set of samples
corresponding to another NJDCP sampling period (September 21. 19(4) for
the originally selected October 8, 1984 set. The sample sets are iden-
tified in Table 5.1-1. The analytical results of the ambient air sam-
pling are reported in Tables 5.1-2 through 5.1-7.

oo
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Meteorological data were collected at the ambient air monitoring lite
throughout the sampling period. Data were alio obtained from the weath-
er station located at the Newark International Airport (approximately
three miles southwest of the site) for the sampling period. These data
include temperature, barometric pressure, sky cover, precipitation, and
wind speed and direction. To date only wind direction data have been
summarized. Figure 5.1-1 is a wind rose of the wind direction data
collected at the site from September 7, 1984, through October 9, 1984.
Figure 5.1-2 is a similar wind rose for the same period using data from
National Heather Station (USD) located at Newark Airport. Differences
in the appearance of the two wind roses can be attributed to local
topographic feature* affecting the wind flow patterns.

5.2 INDUSTRIAL HYGIENE
During the site investigation, a comprehensive industrial hygiene moni-
toring program was conducted so that the adequacy of the assigned worker
protection could be evaluated and demonstrated. The results of the pro-
gram are discussed below.

5.2.1 Atmospheric Samples for Dioxin
Table 5.2.1-1 presents the results of all dioxin related industrial
hygiene monitoring; of these, 43 were atmospheric samples. For seven of
the atmospheric samples, resultant concentrations were greater than the
permissible exposure level (PEL) of 0.5 nanograms per cubic meter of air
(ng/mj). None of the 24 blank samples indicated detectable levels of
dioxin. The seven samples are associated with four specific opera-
tions. The operations and the actions taken were:

o Chip sampling of outside walls produced airborne
concentrations of dioxin of 0.74 ng/er and 1.23
ng/m3 on September 14 and 18, 1984. All other
monitoring during chip sampling resulted in con-
centrations below detectable levels. Because of
the two results above the PEL. all future chip
sampling will require the use of self-contained
breathing apparatus (SCIA).
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5.2.3 Atmospheric Staples for Volatile Organics, Semi -Vo-lat i le
Organics, Alcohols, 2,4,5-T. 2,4-0, Asbestos, and Sulfuric Acid

A total of 24 samples were obtained for analysis of the above
compounds. A sunmary of results for 2,4,5-T, 2,4-D, asbestos, sulfuric

acid and all volatile and senivolatile compound i for which positive
results were obtained is presented in Table 5.2.3-1. All positive
results observed were of sufficiently low concentration not to be of
concern.

5.2.4 Heat Stress
A Reuter Stokes Heat Stress Monitor was used on 11 days during September
and October, 1984, due to the potential for heat stress related illnets
on these days. Results were compared to the American Conference of
Governmental Industrial Hygienists recommended threshold limit value
(TLV). A work-rest reginen was established at those times when the TLV
was exceeded.

5.2. 5 Noise Monitorial
The sMst significant source of noise during the site investigation was
the drilling rigs. Accordingly, noise Measurements were taken at the
drilling operations on October 17, 1984. Measurements ranged from below
80 decibels (dBA) to 84 dBA. The permissible exposure Halt is 85 dBA
for hearing protection requirements and 90 dBA for engineering con-
trols. These limits were not exceeded.

5.2.6 General Health and Safety
The procedures presented in the Work Plan were followed. All personnel
entering the site were given one to two days of site specific training,
depending on the amount of health and safety training previously re-
ceived. All ITC employees and subcontractor employees were required to
have medical examinations prior to entering the contamination tone. All
personnel on site were required to wear the protective equipment pre-
scribed in the Work Plan.

O
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5.3.1 Office and Laboratory Buildint
Figure* 4.2.3.2-1 and 4.2.3.2-2 show the firit- and second-story floor
plan* of the office and laboratory building and the room designation*.
Table 5.3.1-1 present* the dioxin analysis results for wipe and chip
samples collected in the office and laboratory building. Of the 39
sample* collected in this building, dioxin was not detected in seven and
one sample was voided. Dioiin concentrations of the first floor wipe
samples ranged from 38 to 1,100 ng/m . Dioxin concentrations of first
floor chip samples ranged fro* 2.0 to $9.3 ppb. Fifteen of 15 first-
floor samples were identified as containing dioxio. Dioxin concentra-
tions of the wipe samples taken on the second floor ranged from 10 to
14,000 ng/m with 11 of the 11 valid samples having dioxin identified.
The dioxin concentrations of chip samples from the exterior of the
building ranged from 0.57 to 2.4 ppb with 5 of 11 samples having dioxin
identified. One exterior wipe sample had • dioxia concentration of lift
ng/s» | the other showed no dioxia present.

3 rr ̂ =-

5.3.2 Warehouse
Figure 4.2.3.2-3 shows the floor plan of the warehouse with the assigned
room designations. Table 5.3.2-1 provides the dioxin analysis results
for wipe and chip samples collected in the warehouse. Of the 24 samples
collected, 21 samples showed detectable levels of dioxin. The dioxin
concentrations of interior wipe aad chip samples ranged from 130 to
19,000 ng/m2 and from 48.7 to 192 ppb, respectively. All 11 interior
•ample* had positive dioxin result* The dioxin concentrations of ex-
terior chip samples ranged from 1.0 to 16.5 ppb with 9 of 12 samples
having positive results. The single exterior wipe sample showed dioxin
present at 13 ng/m.

5.3.J Manufacturing Building
Table 5.3.3-1 summarizes the dioxin analysis rt salts for ell wipe and
chip samples collected from the nanufacturing building. Positive dioxin
results were obtained for 27 of the 28 samples collected. The dioxin

O
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Table 5.3.6-1 presents the dioxin results for the 12 tank samples ana-
lyzed, of which nine (75 percent) had positive dioiin results. Three
samples showed no recovery of the internal and furrogate standards:
sample 7112-1523-N-L was a liquid, and the total volume collected was
used in the initial analysis making rvanalysis impossible! samples 7041-
1192-N-L and 7037-1206-H-L were determined not to be analyzable after
three separate attempts failed to achieve measurable recovery. There-
fore, no results are reported for these three samples.

The initial result for sample 7129-1548-H-L was out of the dioxin cali-
bration range and reanalysis of a one (ram aliquot wa* performed. Other
saaoles were initially analysed as one gram aliquot*; some reanalyie* as
extract dilutions were required. Table 5.3.6-2 summarizes the reanaly-
sis results. These are reported in all case* because they are more
representative of the sample aliquot analysed.

5.4 SgHEM AMD SUMPS
Sever and sump samples were taken a* described in the Subsection
4.2.4. Pour sewer and eight sump sample* were collected for dioxin
analysis. Figure 4.2.4-1 indicates the sever and sump location* on
site. Table 5.4-1 summarizes the dioxin concentration* found in these
samples and Table 5.4-2 presents the dioxin results for each specific
location sampled.

Table 5.4-3 provide* a summary of dioxin reanalysis result* for the
sewer and sump samples. Of the; 12 sample* taken, nine (75 percent)
required reanalyis because the initial result was out of the dioxin
calibration range. Because of the nonhomogeneicy of the sludge sample*
collected and significant instrumental detector saturation, results for
the one gram raanalysis and dilutions varied from the original analysis
results. The reanalysis results are reported herein, because the analy-
tical results are more representative of the aliquot analyzed. However,

= ••«> ~ S 5 o_»•< - » m
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are not considered significant. In general, despite the stated d i f f i -
culties associated with reanalysis, the results are considered more
reliable than the initial analysis, and are reported for all samples
where reanalysis was performed.

Table 5.5.2.1-3 summarizes the near-surface soil sample dioxin results
by sample location and depth. Figures 5.5.2.1-1 through 5.5.2.1-3
present the dioxin results at depth intervals of zero to six inches, six
to 12 inches, and 12 to 24 inches, respectively.

Priority pollutants were defined as the 157 compounds in the acid/base/
neutral (semi-volatile), volatile organics, pesticides and PCB, herbi-
cides, metals, total cyanide, and total phenol analyse* plus the 40
extraneous peak searches. Forty-two near-surface soil samples were
analyzed for priority pollutants. Table 5.5.2.1-4 presents the organic
priority pollutant analysis levels and dilution factors applied to these
•ample*. Reference is made to Appendix E for the definition of levels,
and for the complete quantitative results.

Table 5.5.2.1-5 summarizes the detected base/neutral and acid organic
compounds identified in the near-surface soil samples. Of the 69 semi-
volatile compounds, 28 (41 percent) were identified one or more times in
the depth intervals of zero to 6 and 12 to 24 inches. At zero to 6
inches, 24 compounds were identified. For 12 to 24 inches, 26 compounds
were identified.

A summary of the detected volatile organic compounds in the near-surface
•oil samples is presented in Table 5.5.2.1-6. Of the 34 volatile orga-
nic compounds, 13 (34 percent) were identified one or more times.
Hethylene chloride and acetone were identified most frequently of the 13
compounds identified (42 of 42 and 28 of 42 samples, respectively).
However, these concentrations are typically attributable to background
levels due to handling either during collection, shipping, er in the
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5.5.2.2 Boring Soil Samples
Boring toil samples were collected at thirteen locations on site. Five
samples were obtained for designated analyses at each of seven loca-
tions. At Boring B-2, a silt sample was not recovered, resulting in
only four samples at that location. Table 5.5.2-1 indicates the desig-
nated chemical analyses for the boring soil samples and Table 5.5.2.2-1
summarizes the samples collected. Appendix E contains an inventory of
the 124 samples archived for geotechnical purposes and possible future
dioxin analysis. Also, Appendix C provides a summary of all quantita-
tive analytical results and the results of the 40 extraneous peak
searches for the boring soil samples.

Of the 39 boring soil samples analyzed for dioxin, 35 (90 percent )
samples had identifiable dioxin concentrations. For nine of the 39 (21
percent) samples, reanalysis of smaller sample aliquot* (1 gram) or
dilutions were required to yield results within the instrumental cali-
bration rang*. Table 5.5.2.2-2 presents a summary of the samples re-
analyzed, the corrective actions taken, and the initial and reanalysis
results. One one-gram sample required further dilution to produce
results within the instrumental calibration range. Due to instrumental
saturation and the inhomogenity of soil samples, the reanalysis values
increased as expected. In general, the values were of the same order of
magnitude and reanalysis values were used for reporting purposes because
they were more reliable than the initial analysis.

oo
A summary of the dioxin results for the boring soil samples by sample
location and depth is presented in Table 5.5.2.2-J. The result* «f
dioxin analyses are also shown on the site cross sections in Figures
5.5.1-1 through 5.5.1-4. At depths of sere to 6 inches, the diexia
concentrations ranged from 19.7 ppb to 2700 ppb. At 6 to 12 inches, the
dioxin concentrations ranged from 7.5 ppb to 3510 ppb, and at 12 to 24
inches, the dioxin concentration ranged from 4.7 ppb to 830 ps*.
.Samples from directly above the silt (Elevation Code 109) h*d dieaie.

if*i-
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•t 12 to 24 inches, eight compounds vere identified. For samples fro*
above silt (Elevation Code 109), seven compounds were identified.
Figure 5.5.2.2-3 presents the results for key semi-volatiles for samples
from immediately above the silt layer.

A summary of the detected herbicides, pesticides, and PCB's in the
boring soil samples is given in Table 5.5.2.2-7. Of the 35 herbicides,
pesticides, and PCB compounds, 10 (29 percent) were identified one or
•ore times in the samples from zero to 6 inches, 12 to 24 inches and
above the silt. At zero to 6 inches, nine compounds were identified; at
12 to 24 inches, nine compounds were identified; and in the samples from
above the silt, eight compounds were identified. Figure 5.5.2.2-4
presents the results for key pesticides and herbicides for samples from
above the silt layer.

The detected inorganic parameters as defined by the 13 metals, total
cyanides and total phenols in the boring soil samples are summarized in
Table 5.5.2.2-8. Of the 13 metals, 11 (8) percent) were identified one
or more times. Ac zero to 6 inches, ten metals were identified; at 12
to 24 inches, 11 metals were identified; and in the samples from above
the silt, 11 metals were identified. Selenium and thallium were not
identified. All samples had positive cyanide results and 7 out of 8
phenol results were positive.

The concentrations of selected priority pollutants are presented in
Figures 5.5.2.1-4 through S.5.2.1-7. Figure* 5.5.2.2-J and 5.S.2.2-4
present similar results for the boring soil samples from above the silt.

5.5.2.3 Additional Pionin Analyses
••cause dioiin was identified in the silt layer on site, *n evaluation
was initiated to investigate potential cross contamination, and/or
instrumental carry over from previous injections. As part of the evalu-
ation, the laboratory blanks and the chronological analysis order were

cr.0 a =• z
2. c ° O

"* S » Z

,
3 ~=T• =r=-3

oo



5-19

As previously discussed the additional silt tone samples were not from
the same depth as the initial samples. The evaluation of the data to
define potential cross contamination during boring or sample collection
was inconclusive.

5.6 GROUND WATER
The results of the ground water investigation at the site are presented
in the following subsections. The results include monitoring well and
piezometer levels, the determination of hydraulic conductivities from
field slug test data, the calculation of ground water flow rates, and
the chemical analysis data for the ground water samples.

5.6.1 Ground Hater Levels
Ground water levels were observed on October 15, 198* in the eight
monitoring wellt installed at the site (Figure 4.2.6-1). A summary of
the observed levels is provided in Table 5.6.1-1. A comparison of
monitoring well levels and Passaic liver level* measured on this dace is
provided in Figures 5.6.1-1 through 5.6.1-8. As can be seen from the
figures, the three monitoring wells nearest to the river (MH-1A, 2A, and
JA) fluctuate with the river. Ground water level contours based on
these data are provided in Figure 5.6.1-9.

5.6.2 Hydraulic Conductivities
The slug test data were incrementally digitised from the continuous
strip chart data taken in the field. This was done by selecting an
arbitrary datum and scaling off values of time and pin deflection as a
percent of full scale. Data reduction was accomplished using special
forms to compute the value for head in feet for each selected time. The
data were then input to the computer program SLUCT.

The program SLUCT computes aquifer transmissivity (T) and hydraulic
conductivity (k) using two independent method*. The first method is the
method of Cooper, Brcdehoeft, and Papadapuloi (1967) and applies to

oo
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At teen in Table 5.6.2-1, the repretentative mean hydraulic conductivity
valuet for the most permeable zone range acrott the site fro* 3 to 200
feet per day. If the value of 200 feet per day at HW-2A it omitted, the
range becomet 3 to 40 feet per day. Such ranges in scan permeability
for the most permeable zone within a limited site area are to be ex-
pected when fill aateriali are involved. Thit it particularly true
considering the nature of the fill—brick, building debris, wood, and
other organic materials, in addition to the predominant sand, gravel,
and varying amounts of silt.

5.6.3 Ground Hater Plow Rates
Ground water flow rates were calculated based on the hydraulic conducti-
vities presented in Table 5.6.2-1 and the gradients (change ia bead per
unit distance) determined from Figure 5.6.1-9. An effective porosity of
0.30 was uted for the fill. From the center of the tite northward co
the river, the computed ground water flow rate ranged fro* 0.6 to 4.0
feet per day. Proa the center of the tite to the south, the range we,*
0.5 to 1.3 feec per day.

5.6.4 Analytical Laboratory Testing
Ground water samples were collected from each of the eight on-tite
monitoring wells as described in Subsection 4.2.6.3. Each sample was
uniquely identified in accordance with the protocol described in Subsec-
tion 4.1.2 and presented in Appendix A. Sampling was conducted on
October 9, 1984, and again on October 30, 1984, generating two tets of
eight sample*. Based on these preliminary dioxin results, the ground
water from monitoring well HU-2A for a third time on December 14, 1984.

The first two rounds of ground water samples from all eight wells were
analysed for full priority pollutant* plus 40 and dioxin. The third
ground water sample from HW-2A was analysed only for dioxin. Appendi« 1
contains summaries of the quantitative analytical results (organic

5-0 ~ 2.-
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first round samples and six compounds (17 percent) were identified in
the second round sample*.

The detected inorganic parameters as defined by the 13 octal*, total
cyanide, and total phenols in the (round water are summarized in Table
5.6.4-6. Of the 13 metals, 11 (85 percent) were identified one or BOre
tines in the first round samples and 12 metals (92 percent) were identi-
fied in the second round samples. Seven of the eight ground water
samples had positive cyanide results ia each round. Total phenols
analysis showed positive results for all 16 samples analysed.

5.7 PASSAIC RIVER WATCT

5.7.1 Passaic River Level*
The mean tidal range (difference in height between mean high water and
mean low water) is reported by the national Oceanic and Atmospheric
Administration as 5.1 feet. The spriog range (average semi-diurnal
range occurring semi-monthly a* a result of the full moon and nev moom)
is reported to be 6.1 feet. Tide levels in the Passaic River were
measured over one complete tidal cycle on October 15, 1984, and were
compared with ground water levels in the on-site monitoring wells. This
information is presented in Figures 5.6.1-1 through 5.6.1-8.

5.7.2 Analytical Laboratory Testing
Two Passaic River water samples were collected (one on October 9, 198*
and one on October 30, 1984), concurrent with the ground water sampling
for the eight on-site well*. These samples were collected by the proce-
dure* described in Subsection 4.2.7.2. Each temple was uniquely identi-
fied in accordance with the protocol described in Subsection 4.1.2 and
presented in Appendix A.

Both samples were analyzed for dioxin and full priority pollutants.
^Priority pollutant* were defined a* the 157 compound* in the acid/base/

^ o«<-•«
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the dioxin concentrations ranged from 0.53 to 10.8 ppb with six samples
having nondetectable dioxin concentrationi at a detection limit of 0.78
ppb. At 12 to 24 inches, the dioxin concentrations ranged from 0.63 to
130 ppb with four samples having nondetectable dioxin concentrations at
the 0.78 ppb detection limit.

Additional river sediment samples were obtained to a depth of six feet
at Station 1-3-0. A geotechnical log is provided in Appendix B, and
show* the sample locations. Table 5.8-3 presents the dioxin results of
samples obtained at Station 1-3-0.

Priority pollutants were defined as 1S7 compounds in the acid/base/
neutral (semi-volatile), volatile organic compounds (VOC), pesticides
and PCB's, herbicides, metaltr total cyanides, and phenols analyses plus
40 extraneous peak searches. The organic priority pollutant analysis
levels and dilution factors that were utilized in the analyses of the
sediment samples are presented in Table 5.8-4. Complete quantitative
results for each sample are given in Appendix C.

A summary of ell the detected base/neutral/acid organic compounds iden-
tified in the Passaic River sediments it given in Table 5.8-5. Of the
69 semi-volatile compounds, 17 (25 percent) were identified one or more
times in the zero- to 12-inch or 12- to 24-inch samples. Fourteen com-
pounds were identified in 28 percent of the samples at zero to 12
inches. Seventeen compounds were identified in 36 percent of the
samples at 12 to 24 inches.

A summary of all the detected volatile organic compounds identified in
the Passaic liver sediments is presented in Table 5.8-6. Of the 38
volatile, organic compounds, 10 were identified in one or more samples at
the zero- to 12-inch or 12- to 24-inch depths. Eight compounds were
identified in 53 percent of the samples at depths of zero to 6 inches.
Ten compounds were identified in 46 percent of the samples at depths of
12 to 24 inches.

2 •< •" • m
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Appendix H contain! the quantitative remits of the priority pollutant
analysis. Of the 69 acid/base/neutral compounds, 20 (24 percent) were
reported one or Bore tines in the three samples analysed. For the three
samples analyzed, the results were as follows: of the 38 volatile
orianic compounds, three (8 percent) were reported one or more times; of
the 35 herbicide, pesticide, and PCB compounds, two were reported one or
more times; and of the 13 metals, H were reported all three times.

5.9.2 Newark
Samples collected at Harrison Avenue, Raymond Boulevard, and Roanoke
Avenue were taken to establish a background for the area. Figure
4.2.9-1 indicates the sampling locations. Three samples were collected
at depths of zero to 6 inches and analyzed for priority pollutants and
dioxin. All quantitative results for each sample are given in Appen-
dix H. The dioxin results of the three background samples from Newark
are presented in Table 5.9.2-1.

A summary of the bate/neutral/acid compounds detected in the near-
surface soil samples from the site and the Mewark background locations
is presented in Table 5.9.2-2. Of the 69 semi-volatile compounds, 16
were identified in the Newark background samples one or more times. A
summary of the volatile organic compounds detected in the near-surface
soil camples from the site and Newark background samples is presented in
Table 5.9.2-3. Metbylene chloride was the only compound reported. A
summary of the herbicides, pesticides, and PCB compounds detected in the
near-surface soil samples from the site and the Newark background sam-
ples is provided in Table 5.9.2-4. Of the 35 herbicide, pesticide, and
PCB compounds, three were detected one or more times. A summary of the
inorgaaic parameters detected in the near-surface soils for the site and
the Newark background samples is presented in Table 5.9.2-5. Of the 11
metals, 11 were identified one or more times. Positive total cyanide
and phenol results were reported for four of the six samples analyzed.

oo
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Other designations are used for specific parameters. These are:

o Solubility - The ability of the material to coat-
bine with water, and reported on a visually de-
termined scale of none, slight, moderate, and
complete. The designation is subjective.

o Temperature Change - As the sample material was
mixed with water, the relative temperature of the
reaction vessel was assessed by touch and
reported as increasing, decreasing, or no change
(none detected).

o Percent Lower Explosive Limit (LED - With tn«
detection meter calibrated to 10 percent, vapor
from th« sample was tested for percent of combus-
tible organic vapors present. Only four com-
posite samples (Pit-2, PP-2, PP-3, PP-6) and OM
individual drum (No. 120) registered on the LEL
meter. Sample PP-3 registered 6 percent, PP2 and
PP-6 registered 3 percent, the two Pit-2 drums
showed 2 percent, and Drum 120 registered 2
percent.

o Oxiditable Material (01) - This test was per-
formed to determine the presence of any material
that readily initiates the combustion of organic
matter. All of the individual drums or composite
samples showed negative tests for the presence of
oxidicable materials.

o Peroxides - All tests for the presence of perox-
ides produced negative results.

o Sample Type - This visual classification of the
physical state of the sample was presented simply
as solid, liquid, sludge, or multilayered.

o Open-Cup Ignitability - This test identifies
wastes which present fire hazards from ignitabil-
ity under conditions existing during routine
storage, disposal, and transportation. Result*
were shown ail does not ignite when heated (MI)
or ignites when heated (IWH). Other assessments
were also made as to the ability to sustain com-
bustion and the type of flame generated.

o Open Cup Flashpoint - The material was heated i«
an open cup to 140 degrees Fahrenheit. If it
ignited the temperature was recorded in degree*

"I
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analyzed for 2,3,7,8-tetrachlorodibenzofuran (2.3,7,8-TCDF) and octa-
chlorodibenzo-p-dioxin (OCDD). The 2,3,7,8-TCDF analyses were run under
the same conditioni ai the dioxin (2,3,7,8-TCDD) analyses. This
includes the seven isoner dioxin performance mixture for demonstrating
separation of the dioxin isomers. An analogous mixture for all of the
furan isomers is not available, because TCDP reference standards are not
available. It has been reported in the scientific literature that the
TCDF isomers will be separated under the same conditions that separate
the TCDD isomers; therefore, the 7 itoner TCDO mix was used to demon-
strate this capability. However, since the full separation of the TCDF
isomers cannot actually be demonstrated, the result reported for
2,3,7,8-TCDF should be considered the maximum concentration for this
compound in the sample. Procedures for analysis of 2,3,7,8-TCDF and
OCDD were presented in the Work Plan.

A total of 156 soil samples were analyzed for dioxin, including addi-
tional analyses and background samples. Twenty-four sample* were
analyzed for 2,3,7,8-TCDF and OCDD. Table 5.11-1 presents the results
of these analyses.

5.12 ANALYTICAL RESULTS FOR QUALITY ASSURANCE/QUALITY COKTROL CHECKS
Quality assurance/quality control checks were performed routinely
throughout the course of the sampling and analysis activities. Several
levels of QC checks were implemented, as described in the QA Plan con-
tained in the Work Plan, including field/trip blanks, individual labora-
tory analysis-specific QC measures, an additional set of "Program QC"
samples initiated by the QA Program Director, and specific QC samples
initiated by the HJDEP.

Precision, accuracy, and completeness objectives for the analytical
program were established in the Work Plan, and are presented in
Table 5.12-1. Similar QC acceptance criteria were available for those
analyses performed under EPA's CLP protocol. Where available, these
anAyte specific acceptance limits were used.

«< - • m
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;

2.7 ng. All samples collected on September 7, 1984 prior to preparation
of the wipe blank showed no detectable dioxin; therefore, the one wipe
tanple associated with it was scheduled for recollection (at an adjacent
location), with a new field blank. The new field blank showed no
detectable dioxin. On September 20, all four collected wipe samples
indicated extremely high levels of dioxin; therefore the blank result
was negligible.

3 ~ =r=-

The two chip field blanks and the paired trip blanks showed no detect-
able levels of dioxin.

5.12.2 Individual Laboratory Quality Control Checks
Following are discussions of the QC checks performed by the three ITC
laboratories which provided analyse*.

S.12.2.1 Organic Priority Pollutant Analyses - ITC Cerritos Laboratory
For all parameters (except herbicides) EPA-Contract Laboratory Program
(CLP) procedures were followed, as described in the Work Plan. EPA
Method SWA 8150 was used for the chlorinated herbicide analyses; these
compounds are not included in the CLP protocols, and are, therefore, not
subject to the same QC criteria.

Instrument calibrations were performed and documented every eight hours.
Support data for these QC checks are contained in the complete labora-
tory batch reports provided with each set of sample results. Laboratory
blanks were also analyzed at least once every eight hours for each type
of analysis performed. Ho significant contamination was observed in the
laboratory blanks for extractable parameters (BMA, pesticide, herbi-
cide). Volatile blank* did consistently show low levels of methylene
chloride—generally below the quantitation limit. Complete data for all
laboratory blanks are alto contained in the batch reports.

oo
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for each surrogate is summarized in Table 5.12.2.1.1-2. All of the pes-
ticide surrogate outside recoveries, in low and medium level analyses,
are due to dilution of the extracts prior to analysis. Recoveries were
not obtained for these samples.

One soil sample showed very low recoveries for all six BKA surrogates;
three of these were outside the QC limits. In accordance with CLP pro-
tocol, the sample was reextracted; reanalysis showed identical surrogate
recovery results, indicating a significant matrix effect for this sam-
ple.

As presented in Table 5.12.2.1.1-1, -all average percent recoveries for
surrogate compounds are well within the stated QC acceptance criteria
(as defined in Table 5.12.2.1-1) for soil samples. The consistency of
the recovery results, as measured by the standard deviation, is also
acceptable for each compound.

Matrix Spike/Matrix Spike Duplicates
A total of 75 soil matrix samples were analysed for all organic priority
pollutants. Table 5.12.2.1.1-3 summarises the number of NS/HSD pairs
analysed by analysis fraction and level. All QC check frequencies for
soils are greater than the minimum 5 percent objective.

Tables 5.12.2.1.1-4 through 5.12.2.1.1-6 summarise the average percent
recoveries and RPO's for all spike compounds. Recoveries outside QC
acceptance limits are not included in these calculations. Excluding
pesticide spikes, only * percent of the results were outside of recovery
limits. These all occurred in the medium SNA analysis of a single
HS/HSD pair. The compounds were pyrene and phenol. Because the re-
coveries properly duplicated for both compounds in the MS and MSO, the
tn fell in the acceptable range.

~ • Z ~
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Matrix Spike/Matrix Spike Duplicates

A total of 15 sediment samples were analyzed for full organic priority
pollutants; one HS/MSD pair was analyzed for each analysis fraction and
level, as outlined below:

Low VOA
Low BNA
Hed BNA
Low Pesticide
Hed Pesticide
Herbicide

- 1 of 15 samples
- 1 of 10 samples
- 1 of 5 samples
- 1 of 13 samples
- I of 2 samples
- 1 of 15 samples

6.7Z frequency
102 frequency
20Z frequency
7.7Z frequency
50Z frequency
6.7Z frequency

The 5 percent minimum QC check frequency was achieved.

Tables S.12.2.1.2-2 through 5.12.2.I.2-4 summarize the average percent
recoveries and RPD's for all spike compounds. Recoveries outside QC
acceptance limits are not included in these calculations; however, only
two were noted, and these were for pyrene in the MS and HSD pair
analysed. The observed recoveries for pyrene were 20 percent in each QC
sample, only slightly below the lower QC acceptance limit of 26 percent.

The accuracy (average percent recovery) and precisian (RPD) measures for
all priority pollutant spike compounds are well within the stated QC
acceptance limits. Herbicide spike recoveries range from 47 to 95 per-
cent recovery except for Dinoseb, which shows an average recovery of
2.1 percent.

Sediment priority pollutant data quality has not been affected by the
small number of results outside of QC objectives.

5.12.2.1.3 Hater QC

Surrogate Recoveries
Table S.12.2.1.3-1 summarizes the average surrogate recovery results for
•14 water samples (all were performed as low-level analyses). Recover-
ies outside of QC limits are not included. The number of results

2. ?» ——I"*_«-* I
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Hiddlebrook Pike laboratory. EPA methods, as specified in the Work
Plan, were used for analysis.

Calibration standards and laboratory blanks were analyzed and documented
a Minimum of once per eight-hour shift. Contamination of sufficient
concentration to affect results was not observed in any of the labora-
tory-prepared blanks. Full documentation of all standards, blanks, and
daily control charts is contained in the laboratory files.

Table 5.12.2.2-1 summarizes the spike and duplicate analyses performed
for each sample matrix. In all cases, QC checks were greater than
5 percent of the total samples analyxed for each matrix.

The results of spike recovery, laboratory blanks, and duplicate (blind
split) analyses are contained in Appendix J. Table 5.12.2.2-2 summa-
rises the IPD values for inorganic duplicates on water and soil/sediment
matrices. Mine of the RPD values are greater than 20 percent, indicat-
ing relatively low reproducibility between original and duplicate sample
results. However, as Figure 5.12.2.2-1 shows, the method itself is pre-
cise to within 10 percent for standard response factors over a month-
long period. Two explanations could account for the observed IPDi:
(1) many of the measurements are at or near the detection limit, where
the method is, by definition, at the limit of its precision and ac-
curacy; and (2) sample nonhomogeneity and/or matrix effects make it
difficult to reproduce results precisely, regardless of the degree of
homogen i zati on.

The average percent recovery for each spike compound, including all
matrices, is shown in Table 5.12.2.2-2.

All of these average recoveries are within the QA objective limits as
stated in the Work Plan.

er-o =» =• z
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Table 3.12.2.3-2 presents the spike recovery data for the QC sample*.
Thirteen of the 27 samples selected for QC analysis showed dioxin at
concentrations greater than or equal to 10 ppb; the spike level of 1.0
ppb becomes negligible for these samples, negating meaningful recovery
calculations. These values have, therefore, been excluded from this
table. The average percent recovery is calculated to be 93 (±17) per-
cent.

Partial scan CC/MS confirmation! were performed on 35 samples with posi-
tive dioxin results. Of these, 29 (83 percent) pasted all criteria
required for a final confirmation of the presence of 2,3,7,8-TCDD. Two
of the four failures were due to dioxin levels too -low to b« detected by
the partial scan method. Back-up documentation of these analyses is
contained in the dioxin laboratory batch report!.

Two special QC sample! were analyzed in an effort to determine the effi-
ciency of the wipe sampling technique used. A piece of aluminum foil,
measuring 46 x 54 cm (2,480 cm2), was spiked with 250 til of a 0.2 pom
2,3,7,8-TCDD standard solution (equivalent to SO ng dioxin) by applying
the solution in an MSM pattern across the foil surface. The spiked foil
was allowed to air dry for 30 minutes, until no solvent was observed. A
3-by-3-inch gauze wipe was wetted with 10 ml of hexane, and then used to
"sample" the foil surface in accordance with the wipe sampling procedure
used on site. This spiked foil sample was prepared, sampled, and ex-
tracted in duplicate at the Directors Drive laboratory.

Results for the duplicate samples were as follows I

SAMPLE MO.

J219*
J2197

AMOUNT OP
DIOXIN RECOVERED

39.8 ng
35.4 ng

S RECOVERY

•0
71

Tte average recovery is 76 (24.5), which is within th« acceptable range
of precision far the dioxin analysis method.

8-5i:?=r
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CT.O a• c o

No significant contamination was detected in the wipe blanks or the
water blank as shown in Table 5.12.3.1.-1 and Appendix J. The soil
blanks were aliquots of a supply of Clarksburg soil, originally obtained
from the EPA-OHMSETT facility in Leonardo, New Jersey and described as
"virgin with respect to 2,3,7,8-TCDD." The soil had been stored, how-

' ever, in the dioxin preparatory laboratory since its arrival in 1983;
thus, contamination from its storage location most likely explains the
low levels of dioxin detected. The average of 1.1 (+0.4) ppb is just
above the detection Unit for the analysis. The water blank result was
below the instrumental detection limit.

5.12.3.2 QC Blank Spikes
Table 5.12.3.2-1 provides the recovery results for the QC Program spiked
wipes and soils. The average percent recovery for the wipe samples it
90 (14.2). For the soils, the average recovery is 118 (±9.5). Both of
these averages are within acceptable limits, as prescribed in
Table 5.12-1.

5.12.3.3 Directed Sample Splits
Table 5.12.3.3-1 contains the duplicate results summary for dioxin in
the 10 sample splits which were initiated at the QA Program Manager's
direction. Complete parameter results for the three soil and one water
split designated for full analysis are presented in Appendix J.

For the dioxin results in soil samples, a major difference is noted in
the P.PD values for comparison of 10-graai aliquot samples versus one-gram
aliquot sample*. In all four cases, the BPO is vastly improved for the
10-gram results. This is most probably due to the difficulty encoun-
tered in obtaining a one-gram aliquot that is truly representative of
the entire sample, regardless of the degree of homogenixatioo. The one-
gram •PD values have, therefore, been excluded from calculation of the
average, which is 33 (134). This is within acceptable QC limits for

precision.

• —r- 3
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5.12.4 IIJDEP-Dc»ignited Quality Control Check!

The NJDEP On-Scene Coordinator^ j) (OSC) initiated two types of quality
control samples: (1) collection of sample split* in the field, for
analysis at an independent laboratory in addition to the ITC labora-
tories, and (2) assignment of soil proficiency samples for diosin
analysis.

Table 5.12.4-1 lists the samples split at the time of collection at the
direction of the OSC. ITC results for these samples, for the analyses
indicated, are reported herein with all other analytical results, te-
sults for samples analyzed at NJDEP's chosen independent laboratory have
not been received by ITC, and are, therefore, not included in this
report.

Table 5.12-4-2 contains the dioxin results for the NJDCP soil profi-
ciency samples. One sample (not listed in the table), ITC No. 9*00-
176J-T-L (HJDEP A037), was received broken at the laboratory on October
23, 1984; the sample was voided as instructed by L. Ceiger (NJDEP-OSC):
therefore, analysis was not required. All samples labeled "blank spike"
were described as "blank-to be spiked with 2,3,7,8-TCOD at 1 ppb" on the
Chain-of-Custody record. The confirmed concentration of the spiking
solution used was 160 pg/uli 100 ul is spiked onto 10 grams of soil
prior to «mtract ion. Thus, the actual spike level used for these
pies was 1.6 ng/g, or 1.6 ppb.
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TABLE 5.1-1
AMBIENT AIR SAMPLES

RESULTS: IRON AND HANCANESB
(10-31-84)

1 is!>
2S?3

COLLECTION
DATE

09-08-84
09-09-84
09-10-84
09-11-84
09-12-84
09-13-84
09-14-84
09-15-84
09-16-84
09-17-8*
09-18-84
09-19-84
09-20-84
09-21-84
09-22-84
09-23-84
09-24-84
09-25-84
09-26-84
09-27-84
09-28-84
09-29-84
09-30-84
10-01-84
10-02-84
10-03-84
10-04-84
10-05-84
10-06-84
10-07-84
10-08-84

RESULTS
Fe

A002-0142-
A002-0143-
A002-OU4-
A002-0181-
A002-0182-
A002-0183-
A002-0410-
A002-0412-
A002-0413-
A002-0414-
AO02-041S-
A002-0597-
A002-0598-
A002-0711-
A002-0712-
A002-0713-
A002-0714-
A002-0843-
A002-0844-

252
704
1,280
1,550
1 , 740
917
823
259
702

1,230
1,090
1,770
992

-K 1,080
-r 676
-K 702
-K 1,520
-K 2,030
-K 745

A002-084S-A-K 810
A002-1072-A-K 566
A002-1073-A-K 448
A002-1074-A-K 597
A002-1082-A-C 312
A002-1083-A-K 590
A002-1084-A-K 1,200
A002-1241-A-K 1,460
A002-1242-A-K 1,030
A002-1243-A-K 1,040
A002-1329-A-K 610
A002-1330-A-K 1,160

(uK/filter)
Mn

7.1
21
34
41
91
31
22
7.1
17
34
31
57
34
38
21
22
37
63
19
19
IS
11
25
8.5
26
34
52
21
27
19
37

F«*Mn

259
m.1,314

1.S91*
1,831
918
845
266
719

1,264
1,"̂
1,827
1,026
1,118
697
724 *1,557

2,093
764
829
581
459
622
320
616.

1,23**
1.512
1,051
1,067
"'*1,197

Om«t«« 10 hifhcic total IFt * No) result*.

HJDEP
SAMPLE
DATES

SAMPLES
TO BE

ANALYZED
FOR FULL

AMBIENT AIR
PARAMETERS

0
0
0

0

0

0

0
0

0
0

.-.*
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TABLE 5.2.1-1
INDUSTRIAL HYGIENE 2,3,7,8-TCDD NONITOIIHC RESULTS

SAMPLE DESCRIPTION

IH-glass fiber filter: personnel sample
IH-glass fiber filter: hi vol. clean area saaple
IH XAD2: backup to L0104
IH-glass fiber filter: blank
IH-XAD-2 tube field blank
IH-glass fiber filter-personnel saaple
IH-CFF/XAD: 37-C1 jample spike
IH-glass fiber filter-Hi vol, btwn tanks,
process building

IH-XAD: backup to L0161
IH-glass fiber filter-blank
IH-XAD-blank
IH-glasf fiber filter-personnel sasiplc
IH-glass fiber filter-field blank
IH-glass fiber filter-personnel saaple
IH-personncl saaple: drua saapler assistant
Ill-personnel saaple: driller (glass fiber filter)
IH-glass fiber filter: betun tanks and
process building

IH-XAD: backup to L0276
IH-glass fiber filter-field blank
IH-XAD: field blank
Class fiber filter: personnel
Class fiber filter: personnel
Class fiber filter: personnel
Class fiber filter field blank
IH-glass fiber filter-area d*co«
IH-XAD: backup to UJ444
IH-glass fiber filter-personnel
IH-glass fiber filter-field blank
IH-XAD2-field blank
IH-glass fiber filter-personnel
IH-glass fiber filter-field blank
IH-glass fiberfliter-personnel, chip sampler
IH-glass fiber filter-personnel, driller
IH-glass fiber filter-field blank
IH-CPf/XAD: 37-C1 blank spike
IH-glass fiber filter-personnel, driller
IH-glass fiber filter-personnel, tank sampling
IH-XAD: backup to LOBO?
IH-glass fiber filter-field blank
IH-XAD: field blank

RESULTS

ND (0.41 n*/m')
ND (0.20 ng/ra3)
MD (0.27 ng/m3)

HD (0.80 ng/sample)
•D (0.75 ng/sanmle)

ND (1.6 ng/a?)
ND (1.2 ng/a3)
ND (1.0 ng/a3)

ND (O.Oa ng/a3)
ND (1.1 ng/saaple)
•D (0.3* ng/saaole)
ND (0.34 ng/a3)

•0 (1.1 ng/saaplc)
ND (0.10 ng/a3)
ND (0.5} og/a3)
ND (0.14 ng/a3)
ND (0.14 ng/a3)

ND (0.37 ng/B3)
ND (0.11 ng/saaple)
ND (1.1 ng/sanale)
ND (0.12 ng/a3)
ND (0.91 ng/a3)
ND (0.99 ng/a3)

NO (0.41 ng/saaole)
ND (0.16 n«.'«,)
ND (0.5S og/a3)

0.74 ng/a3
NO (0.0) ng/saaple)
ND (0.32 ng/saamle)
ND (0.31 at/a3)

•D (1.0 ng/saavle)
1.2 ng/aj

ND (0.26 ng/a})
HD (0.61 ng/saaple)
HD (1.3 Rg/saaole)
NO (0.49 ag/a3)
ND (0.74 ng/a3)
ND (O.Si ng/a3)

HD (0.51 ng/saaplc>
W (0.61 ng'/*a*ple>

33,~=-^
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TABLE 5.2.1-1
(Continued)

SAMPLE DESCRIPTION

IH-glass fiber filter area
IH-ZA02. area saiiple
IH-glass fiber filter field blank
IH-XAD2 field blank
IH-glass fiber filter, personnel-drum crew
IH-glass fiber filter, personnel-tank crew
IH-glass fiberfilter, personnel-driller*
IH-glass fiber filter-field blank
IH-glass fiber filter area
IH-XA02, area saaple
IH-XA02, field blank
IH-|lass fiberfilcer, personnel-druas
IH-glass fiber filter, personnel-tanks
IH-glass fiber filter, field blank
IH-wipe: den line where personnel uncap*
IH-wipe: scbli cloth in decon btwn brk

area and 0 trlr
IB-water: final rinse tub in decoo line
IH-wipe: stbli cloth in frnc of sawpl trlr steps
IH-Class fiber filter, personnel-tank
IH-glass fiber filter, field blank
IH-wipe: fra saaplg head of instnat No. 150*4

after decon
IH-wipe: fro* ostd body of decon instrat No. 15084
IH-wipe: field blank
IH-glass fiber filter, personnel, tank
IH-glass fiber filter, personnel, tank
IH-glass fiber filter, field blank
IH-wipe: wheel of drill rig after decon
IH-wipe: back of drill rig on steel plates

after decon
IH-wipc, field blank
IH-glass fiber filter-frnt personnel drl

rig dca
IH-glass fiber filter-bck personnel drl rig den
IH-glass fiber filter-field blank
IH-glass fiber filter-area onstd den tent-

drl rig
IH-XAD2-area ostd deeon tent for drill rig
IH-XAD2- field blank
IH-glass fiber filter, personnel-soil crew
IH-glass fiber filter, personnel-soil crew
IH-wipet bck of drl rig-dck stl plr-right aide
IH-wipe: steel high pressure air bottle
IH-wipe: MJA air hose
IH-wipe: steaa jenny heater tower
IH-wipe-field blank

RESULTS

NO (1.01 ng/a1)
ND (0.27 ng/a3)

ND (0.5 nc/saaple)
ND (0.55 ng/sanole)

ND (2.02 ng/a3)
ND (0.33 ng/a1)
NO (2.9 ng/a3)

ND (0.4 ng/saatole)
ND (0.28 ng/a3)
ND (0.97 ng/a1)

ND (2.7 ng/saaole)
ND (0.39 ng/a3)
ND (2.4 ng/a1)

ND (0.85 ng/saaole)
52.2 ng/wipe.

ND (16.4 ng/a2)

0.02 ppb
NO (26.8 ng/a2)
ND (0.49 ng/a1)

VD (0.9) ng/saaple)
ND (11.2 ng/a2)

ND (4.8 n»/a2)
ND (3.8 ng/wipe)

26.3 ng/a3,
ND (4.5 ng/a3)

ND (11.1 ng/saaole)
ND (4.4 ng/a7)

84. ng/a2 •

m (1.5 ng/wipe)
98.9 ng/a1

8.9 ng/a1
NO (3.2 ng/saaplc)
ND (18.1 ng/a3)

NO (9.6 ng/a3)
ND (52 ng/*a«pte)

1.8 ng/a3
1.7 ng/a1
72 ng/a2
18 ng/a2
124 ng/a*
8.4 nc/a2

NO (4.1 ng/wipe)

„
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TABLE 5.2.3-1
SUMMARY OF ORGANIC COMPOUNDS, ASBESTOS, AND

SULFURIC ACID RESULTS IN
INDUSTRIAL HYGIENE MONITORING SAMPLES

CONCENTRATION
RANGE RESULTS

NUMBER OF
SAMPLES
ANALYZED

^ ="•=- 3 I

I

2,4-D
2,4,5-T
Asbcsto*
Sulfuric Acid
Tolu»n«(1)

l,2-Dichloro«chan«
T«trachloroeth«n«
1.1.1-Tri chloroethanc
Trichlorocthjrlcn*
1.1.2-trichloro-l,2,2-

crifluoro«cb«n«

NO
NO

0-0.09 fiberi/CB3

0.022 ac/a3

0.097-0.099 «t/«3

0.099 «c/M3

1.44 «g/«3

1.91 ««/«3

l.OS a*/-3

B.I Mf/*3

0
0
1
V

3
i
i
i
i
i

i
i
2
1
4
4
4
4
4
4

(I)Toluene was alto detected in field blank taaplinf. tubet at comparable
levels. Oo



TABLE 5.3-1
SUMMARY OP ASBESTOS ANALYSIS
BUILDINGS AND STRUCTURES

? 2. !* — —2 —• •*°-- s
o g =o •* = 5-
§ s3 •» ̂  —• :r =• 3•^ ̂  ̂  ̂

LOCATION

Lab

Warehouse

Manufacturing
Building

Process Building

Tank Far*

TOTALS

NUMBER OP
SAMPLES

4

3

2

30>

2

14

NUMBER OP
POSITIVE
RESULTS

1

1

1

2

2

9

RANGE OP RESULTS IN
(Z) BY ASBESTOS POtM
CHRYSOTILE AMOSITE

<l-26

2}

1}

14

It

<l-25

-

4

-

5

t.S

4-6.5

(1)On« t«apl« lose in transit.

Oo
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TABLE 5.3-2
ASBESTOS ANALYSIS RESULTS
BUILDINGS AND STRUCTURES

SAMPLE NUMBER

MANUFACTURING BUILDING

DESCRIPTION

3100-1 Mt-B-C
3100-1307-B-C

PROCESS BUILDING

4100-130)-B-C
4100-0)93- B-C
4100-OJ94-B-C

TANK FARM

9)00-1104-B-C
9>00-I30«-B-C

WAUEHOUii

2100-02S1-B-C
2100-02B2-B-C

2109-1J03-B-C

LAB

IW-OOJO-B-C
I1QVOOM-B-C
UOi-MM-B-C
110)-0094-B-C

Nftg. Bldg., Pint Fleer, Piping Iniul«tien
Mftg. B14t., Boiler Roea, Piping Iniulctioo

Proeitf Building, PUt Floor, Piping Intulation
Procctt Building, Pint Fleer, Piping Insulation
Prectsi Building, First Floor, Vessel Piping InsuUtien

Northwest T«nk Para Piping Insulation
Southeast Tank Fare) Piping Insulation

Nareheuse, Boo* 2100, Insulation Free) Pipe
Warehouse, Roe* 2100, Hall

Warehouse, Boo* 2109, Insitn Piping, Shop Area

Lee Roe*, !>•>, P i l e on Fleer, U t i l i t y Hoe*
Lee Roe*, 121), D«Mtverk Initiation
Let Reeet, 121), Around Furnace, U t i l i t y Roe*
Leo Roe*, 121), A/C F i l t e r duct, Inlet

RESULTS (Z)

Chrjrsotile IS
None

Chrysolite 14
Aaosite 5
Sample Lost

Aswsite 6.)
Chrysotlle 16

None
Chryiot i le 2)
Awsite 4
None

Chrysotl le t
Chrysotl le TH <1
Chrysotl le 2e
None

*> oo via )u»uinoop tq; jo /C)||tnb
•M) o) »np (| )|
•|q) UtU.} J*l|9
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TABLE J.3-4
2,3,7,8-TCDD SAMPLE REANALYSIS SUMMAIT

BUILDINGS AND STtUCTUtES

SAMPLE IDeNTIPICATIOM LOCATION SAMPLE INITIAL
RESULTS ACTION

UANALYSIS
RESULTS

(ppb)/n(/*

2109-0178-U-L
4504-M52-C-L
4100-05JJ-C-L
*1 00-05 S4-C-L
4100-0540-W-L
4100-0560-W-L
3100-042 1-C-L
3100-0433-C-L
3100-0*34 -C-L
3200-0* J4-C-L

U«rehoute
Proccit
Proce*s
Process
Procett
Process

N«nuf«cturin|
Huiwfacturini
Meaufecturinf
Keaufecturinc

E«tr«Mly high ewtrix interference
*b'ln»iru««nt detector ••titrated - no

Wipe
Chip
Chip
Chip
Wipe
Wipe
Chip
Chip
Chip
Chip

2S.OOO
(>938)
(1.678)
(S29)

137,«00(*)

38,900
(1,316)

(442)

<»>
(1.000)

10:1 dilution
1 *.'•*»
1 tr-
1 ire.

100:1 dilution
10:1 dilutiM

1 era.
1 (re.
1 t'-
1 graei

19.000
(1,580)

(696)
(44S)

29,200
41,400
(1.280)

(447)

(J02)
(896)

•ad saturation.
results available.

0
>
'0oA



TABU 5.3.1-1
2,3,7,8-TCDO SANPLB ANALYSIS

OPPICB AND UBOBATOBY BUILOINC

SANPLB NUNBB1 DESCBIPTION RESULTS

VI ft SAMPLES

1100-0016-W-L Ub Boo* 1100, Main Entrance
1102-0017-W-L Ub BOOM 1102, Accounting
1105-0018-W-L Ub Boo* 1105, Floor, Plant Manager
1106-0021-W-L Ub Boo* 1106. Floor, Back Foyer Inside Door
1107-0020-W-L Ub BOOB 1107, Floor
1108-0019-H-L Lab BOOB 1108, Hall
1116-0034-W-L Ub Boo* 1116, Locker Boo*
U22-0035-W-L Ub BOOB 1122, Heater Duct, Basket BOM
1122-0073-W-L Ub BOOM 1122, Uindowsill , Bather Boo*
1122-0074-W-L Ub Boo* 1122, Floor Near Inside Entrance
1202-0032-H-L Ub Boo* 1202, Floor, Lunchrooa
1202-0033-W-L Ub Boo* 1202, Badiator, Lunchrooa
1204-0023-U-L Lab Boo* 1204, Floor by Back Doer, Ub
1204-0024-W-L Ub Boo* 1204, Ub Hood, Ub
1204-002J-W-L Ub Boo* 1204, North Side of Entrance, Ub Side
1204-0024-W-L Ub Boo* 1204, Bench Near Back Door
1205-0030-W-L Lab rooB 120), A/C Intake Duct, Ut i l i t y
1205-0031-W-L Lab BOOB 1205, Furnace Intake, U t i l i t y Boo*
1205-0095-W-L Lab BOOB 1205, Heater Inter ior Inlet , U t i l i t y
1206-0027-W-L Ub Boo* 1206, Floor, S**ll Lab
I206>0028-W-L Lab Boo* 1206, Bench, B*all Lab
12M-01SI-W-L O f f t c o / U b Roo* 1206, Bench, S*al I Ub
1506-1590-W-L O f f i c e Ub, West W a l l , at Hoof
1506-OIOi-W-L O f f i c e Ub, Center of West W a l l , at Boef

76 nf/B2

38 ng/B2

100 ng/m2

500 ng/m2

100 ng/m2

480 ng/a2

500 ng/m2

120 ng/m2

520 ng/m2

1,100 ng/B2

56 ng/m2

18 ng/m2

150 ng/m2

14,000 ng/B2

10 ng/m2

1,000 ng/m2

1,200 ng/m2

88 ng/m7

1,400 ng/m2

350 ng/m2

Void) tamplo lost
150 ng/B2

168 ng/B2 ,
ND ( J . 2 ng/B2)

f oo via 6u|»q
luouinoop am jo A;n«nb
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TABLE 5.3.1-1
(Continued)

SAMPLE NUMBER

CHIP SAMPLES

1118-0049-C-L
1119-0050-C-L
11 22-005 1-C-L
1122-0052-C-L
11 22-005 3-C-L
1501-0098-C-L
1501-0111-C-L
1501-0112-C-L
1501-0113-C-L
1505-0097-C-L
1505-0108-C-L
1505-0109-C-L
1505-0110-C-L
1506-0099-C-L
1506-0166-C-L
1506-0167-C-L

DE!

Lab ROOM 1118,
Lab roosi 1119,
Lab Rooei 1122,
Lab ROOM 1122,
Lab ROOD 1122,
Lab Eiterior,
Lab Exterior,
ITAS Split of
Lab Biterior,
Lab Eiterior,
Lab Eiterior,
Lab Eiterior,
Lab Exter ior ,
Lab Exterior,
Lab Exterior,
Lab Eiterior,

DESCRIPTION

Floor Under Sink Edge, Washroom
Floor Slop Sink
Floor Under Arch Between Boo* 1122 end 111*
Floor Hear Drain, Basket Roost
Floor Near Back Door, Basket Roosi

1501, Center, North Wall at Roofsill
1501, Center of North Wall, 3 to 5 feet
1)01-0111-C-L
1)01, Center North Wall, Ground Level
150), South Corner, Bast Wall at Roofsill
150), South Corner, Cast Wall, 3 to 5 feet
1)0), South Corner, East Well, Ground Level
150), Walkway of Front Entrance
1506, Center West Wall, Top 24-inch Vertical
1)06, Center West Wall, J to ) feet
1)0*, Center West Wail, Ground Level

RESULTS

2.0 ppb
3.7 ppb
25.0 ppb
69.3 ppb
61.2 ppb
ND (0.10 ppb)
0.70 ppb
0.95 ppb
0.57 ppb
ND (0.08 ppb)
ND (0.63 ppb)
ND (0.25 ppb)
2.3 ppb
ND (0.34 ppb)
ND (0.58 ppb)
2.4 ppb

POO via Bu|»q
tq;

»np eg



TABLE 3.3.2-1
2,3,7,8-TCDD SAMPLE ANALYSIS

UAtEHOUSE

jl

SAMPLE NUMBER

WIPE SAMPLES

2100-0218-W-L
2103-0217-W-L
2108-0176-W-L
2108-0177-W-L
2109-0178-W-L
2109-0179- W-L
2200-0 180- W-L
2400-031S-W-L

CHIP SAMPLES

2100-0168-C-L
2109-0169-C-L
2109-0170-C-L
2109-0171-C-L
2501-031 7-C-L
2501-0 391-C-L
»oi-om-c-L
2502-0319-C-L
2502-039 3-C-L
2502-0529-C-L
25M-0318-C-L

Warehouse ,
Warehouse ,
Warehouse,
Warehouse,
Warehouse,
Warehouse,
Warehouse,
Warehouse,

Warehouse,
Warehouse,
Warehouse,
Warehouse,
Warehouse,
Warehouse
Warehouse
Warehouse,
Warehouse,
Warehouse,
Warehouse,

DESCRIPTION

x.

too* 2100, Top of Fluorescent
ROM 2103, floor, Foreman's Office
ROOM 2108, Floor, Kitchen
ROOM 2108, Windovsil l , Kitchen
ROOM 2109, Top of Light Work Area, Shop
ROD* 2109, Top of Bench in Shop
Roox 2200, Top of MM in Storage Area
West End, Roof

ROOB 2100, Center of Traffic Area, Floor
ROOM 2109, Floor, Tool Crib Cage Area
Room 2109, Floor By Traffic Door
Room 2109, Floor by Uarchouie Door
North Wall at Ground Level

North Wall at 60 inches (3 to 5 feet)
Eierior, North Side at Roof
South Wall at Ground Level
South Wall at 60 inchct (3 to $ feet)
Exterior, South Wall, at Roof Line
Ea*t Wall at Ground Level

RESULTS

8,120 ng/m2
1,810 ng/n2
600 ng/n>2
130 ng/m2

— 19,000 ng/n3
3,500 ng/n2
8,000 ng/B2

*'13 ng/B

54.6 ppb
48.7 ppb
121 ppb
192 ppb
4.4 ppb
1.6 ppb
1.9 ppb
10 ppb
13.3 ppb
16.S ppb
3.1 ppb

too via jusujnoop »q
aq; 01 enp
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TABLE 5.3.2-1
(Continued)

SAMPLE Miami 0ESOUPTIOM

CHIP SAMPLES (Cootinutd)

2J04-0527-C-L WarcaouM, Exterior, bit Hall, 3 to 5 fc*t
2J04-052B-C-L Warehouse, Exterior, East Wall , at loot Lint
2S06-OJ14-C-L West Well at Ground Level
250*-OJB»-C-L Warehouse. West Hall at 60 inches (3 to S feet)
2JO*-0»0-C-L HarthOMM, We»t Hall at Koof tin*

BESULTS

1.4 ppb
1.0 ppb
ND(O.S7 ppb)
MD (0.77 ppb)
MO (0.28 ppb)

f oo via ;utuunoop »q
•<U o) inp
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TABLE 5.3.3-1
2,3,7,8-TCDO SAMPLE ANALYSIS

MANUFACTURING BUILDING

SAMPLE NUMBEI DESCRIPTION RESULTS

WIPE SAMPLES

3100-0658-W-L
3200-0655-W-L
3200-0656-W-L
3200-065 7-W-L
3502-0716-W-L

CHIP SAMPLES

31 00-06 19-C-L
3100-0620-C-L
3LOO-0621-C-L
3100-0622-C-L
3100-0633-C-L
3100-0634-C-L
3100-0635-C-L
3100-0636-C-L
3100-0639-C-L
3100-0640-C-L
3100-064 1-C-L
3100-0652-C-L
3100-0653-C-L
3200-0654-C-L

Mftg . Bldg.
Hf t f . Bld|.
Mft§. Bld(.
Mftg. Bldf.
Mftf . Bldg.

Mf tg . Bldg.
Mftg . Bldg.
Mf tg . Bldg.
M f t g . Bldg.
Mf tg . Bldg.
Mftg. Bldg.
Mftg. Bldg.
Hftg. Bldg.
Mf tg . Bldg.
M f t g . Bldg.
M f t g . Bldg.
Hf tg . Bldg.
Mftg . Bldg.
Mf tg . Bldg.

Pint Floor, Pecking Area, Rafttr
Second Floor, New Addition, Floor, South End
Second Floor, New Addition, Panel, Center
Second Floor, New Addition, North End, Be«>
South Exterior Door

Old Area, Roof Slab, South of Center Vessel
Old Area, Roof Slab, West of North Vessel
Bulk Debris from Drain Area
Old Area, lit Floor, Floor North End North Roo>
Old Area, Floor, Center
Old Area, Floor, South
Packing Area, Floor at Main Door
Packing Area, Floor at Packing Chute
Packing Area, Low on East Wall
Packing Area, 30 to 60 inches on West Wall
New Addition, Southwest Wall, Interior
First Floor, Southwest Floor Under Vessel
First Floor, New Addition, Center Floor by Puaip
Second Floor, New Addition, North Wall by Door

233 ng/a2

7,000 ng/n/
1,100 ng/n2

630 ng/m2

ND ( 7 7 . 5 ng/si2)

1.1 ppb
12.3 ppb
1,280 ppb
91.8 ppb
447 ppb
502 ppb
210 ppb
191 ppb
6.0 ppb
18.1 ppb
62.1 ppb
5.1 ppb
22.5 ppb
896 ppb

POO via peui||; 6u|»q
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TABLE 5.3.3-1
(Continued)

SAMPLE MUHBEI

CHIP SAMPLES (Continued)

DESCRIPTION

3501-0690-C-L
3501-0691-C-L
3502-0696-C-L
3502-0697-C-L
3502-0698-C-L
3506-0692-C-L
3506-0693-C-L
3506-0694-C-L
3506-0695-C-L

Mftg.
Mftg.
Mftg.
Hftg.
Mftg.
Mftg.
Nftg.
Mftg.
Mftg.

Bldg.
Bldg.
Bldg.
Bldg.
Bldg.
Bldg.
Bldg.
Bldg.
Bldg.

Exterior,
Exterior,
Exterior,
Exterior,
Exterior,
Exterior,
Exterior,
Exterior,
Exterior,

North Wall , 0 to 24 inches by Main Door
North Well , 36 to 60 inches by Main Door
South, Under Load-Out Door
South Halt , 0 to 24 inchei, Package Area Door
South Wall , 36 to 60 inche*. Package Area Door
We*t W a l l , 0 to 24 inchei, by Large North Door
Meet Wall , 36 to 60 inches, by Large North Doorway
West Wal l , 0 to 24 inches, by South Stairway
West Wall , 36 to 60 inches, by South Stairway

RESULTS

203 ppb
167 ppb
200 ppb
6.9 ppb
26.6 ppb
59.8 ppb
12.2 ppb
3.1 ppb
0.93 ppb

POO via jusujmop eqj jo
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NOTICE: If the film Image
Is lass clear than this
notice, it Is due to the
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TABLE 5.3.5-1
2,3,7,8-TCDD RESULTS
OTHER STRUCTURES

SAMPLE NUMBER

CHIP SAMPLES

5001-0277-C-L
5002-0278-C-L
5003-0279-C-L
6100-0388-C-L
6200-0618-C-L
6600-0617-C-L

DESCRIPTION

Stack Plu«, Soot at Furnace Entrance
Stack, Soot from Base of Inside Dropout Chamber
Stack, Exterior at Bate, 0 to 24 inches Vertical
Solvent Shed Interior Floor
PuBip House, Interior, Floor
Puap House, Exterior, 0 to 24 inches

RESULTS

10.5 ppb
9.2 ppb
1.2 ppb
9.0 ppb
50.0 ppb
5.3 ppb

BULK SAMPLES

6500-0280-B-L Solvent Shed Exterior, Insulating Panel 0.17 ppb
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NOTICE: if the film Image
Is less clear than this
notice, it Is due to the
quality of the document
being filmed ______
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TABLE 5.J.6-2
SUMMARY OF 2,3,7,8-TCDO

REANALYSIS RESULTS

• = o ;?«. _

-ill?
! I?!*
! • 5?i"* -^ ̂  ^ ^

SAMPLE
IDENTIFICATION

7126-1SJ9-H-L
7127-1540-M-L
7129-1548-M-L
7135-1620-N-L

INITIAL
RESULTS ACTION

6,570 1 grM 5:1
6,060 1 |TM 5:1
S60 1 «r«»

>106,000 1 ir»m 20:1

REANALYSIS
RESULTS

5.JJO
4,200

679
60,600

oo



TABLE 5.4-1
SEWERS AND SUMPS

2,3,7,8-TCDD RESULTS SUMMARY

2. c ° o
«° ;» 2 «• o-%•< « • m
2̂.5* ——i •*_« -*

5^3• m

ANALYSIS

LOCATION

Sewers

Suapi

Manufacturing
Building

Process Building

TOTAL

NUMBER OF
SAMPLES

NUMBER OP
POSITIVE
RESULTS

}

12

3

12

RANGE OF
CONCENTRATION

(ppb)

195-4,040

105-2,950

350-9,160

19.S-9.160

oo



TABLE J.4-2
2,3,7,8-TCOO RESULTS
SEWERS AND SUMPS

SAMPLE NUMBER DESCRIPTION RESULTS

SEWER SAMPLES

8007-J256-Z-L

B010-1286-Z-L

8011-1287-Z-L

8012-1323-Z-L

SUMP SAMPLKS

8001-1231-Z-L

8002-1232-Z-L

8003-1233-Z-L

8004-1 234-Z-L

B005-1254-Z-L

8006-12S5-Z-L

8008-1284-Z-L

8009-1285-Z-L

12 Feet South of Southwest Corner of Manufacturing Building 19.5 ppb

25 Feet North of IS Feet Southwest Outside Wall at Manufacturing Building 4,040 ppb
Directly 20 Feet South of Tank No. 23 Near Warehouse

SO Feet Northeast of Office Lab

Mftg. Bldg., First Floor, West Wall Next to Kollup Door

Mftg. Bldg., First Floor, West Side, North of Rollup Door

Mftg. Bldg., First Floor, Southeast Side, Floor Sump, North Sliding

Outside Process Building, East Wall, Floor Sump

Outside Wall ol Process Building, 30 Feel We»l uf Tank 2099

420 ppb

S29 ppb

2,950 ppb

1,010 ppb

Doors 105 ppb

350 ppb

2,680 ppb

Outside Northwest Corner Process Bldg., Five Peet East of Back Stairway 9,160 ppb

IS Feet Northwest of Southwest Corner of Manufacturing Building

60 Feet North of Outside Southwest Corner of Manufacturing Building

too via

560 ppb

836 ppb

pawn; 6"l»q
luaujnoop aq; 40 X;;i«nb
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TABLE 5.4-3
SEWER AND SUMP SAMPLE

2,3,7,8-TCDD
REANALYSIS RESULTS SUMMARY

SAMPLE
NUMBER

8001-1231-Z-L
B002-1232-Z-L
8004-1 2 34-Z-L
8005-1254-Z-L
8006-12SS-Z-L
8008-1284-Z-L
8010-1286-Z-L
8011-1287-Z-L
8012-132 3-Z-L

INITIAL
RESULTS
(ppb)

>1,UO
>1,623
>361
>2,302
>5,530
>1,280
>3,660
>567
>386

REANALYSIS
ACTION RESULTS

(ppb)

1 »«•«•
1 gr««
1 gram
1 trtm

Dilution 50:1
1 »r««

Dilution
1 (rrn*
1 gr««

2,950
1,010
3SO
2,680
9,160
560
4,040
420
529

oo
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TABLE S.S.2-1
DESIGNATED ANALYSIS FOR NEAR-SURFACE AND BORING SOIL SAMPLES

SAMPLE
ELEVATION

CODE

100
101
102

103-108

109
201

RELATIVE
SAMPLE
DEPTH

(inches)

0-6
6-12
12-24

above tilt cone
silt zone

ANALYSES DESIGNATED

MSSS BSS

Priority Pollutants
Dioxin

Priority Pollutants
(24-60") Samples

archived

Priority Pollotaats
Dioxisi

Priority Pollutants
(24"-last increment
silt) Saaples arcluv«4

Total
Dioxia

(1)

(2)

Priority pollutant refers to the analysis and compounds contained
therein as described by priority pollutants (HSL coapouod) for
acid/base/neutrals; volatile organic compounds, pesticides and PCS,
•etals, total cyanide, total phenols, herbicides (8150), 2,3,7,8-
tetrachlorodibenzo-*p-dioxin.
Dioxin refers to the analysis for 2,3,7,8-tetrachlarodiben«o-p-dioxiau

oo

oo
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TABLE 5.5.2.1-1
COLLECTED NEAR-SURFACE SOIL SAMPLES

DEPTH
(inches)

0-6
6-12

12-24
24-36
36-48
48-60

TOTAL

ELEVATION
CODE

100
101
102
103
104
105

NUMBER OP
SAMPLES

21
21
21
21
17

•14

US

•I

oo
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TABLE 5.5.2.1-2
NEAR-SURFACE SOIL SAMPLE 2,3,7,8-TCDD REANALYSIS SUMMARY

STATION
NUMBER

A-2-C
A-2-C

A-5-C
A-5-C

F-5-E
F-5-E
F-5-E

C-3-I

C-3-L

C-4-
C-4-
C-4-

C-5-
C-5-

H-2-H
H-2-H
H-2-H

H-5-F

H-7-F
H-7-F
H-7-F

j

DEPTH
(inches)

0-6
6-12

0-6
6-12

0-6
6-12
12-24

0-6

0-6

0-6
6-12
12-24

0-6
6-12

0-6
6-12
12-24

12-24

0-6
6-12
12-24

ELEVATION
CODE

100
101

100
101

100
101
102

100

100

100
101
102

100
101

100
101
102

102

100
101
102

INITIAL
RESULTS
(ppb)

296
289

500
460

268
247

>19,000

1,110

261

395
>3,130
>1,515

32S
3)9

>1,)86
1,180
286

336

>5,768
>1.550
231

CORRECTIVE
ACTION

gran
graa

graa
gran

gran
gram

1 gran, dilution 10:1

1 gran

1 gran

1 gra*
1 graa, dilution 3:1

1 graa

1 graa
1 graa

1 gran
1 gram
1 gran

1 graa

1 graa, dilution Jll
1 graa
1 graa

REANALYSYS
RESULTS
(ppb)

326
330

695
453

470
394

19,500

1,010

310

276
3.690
1,770

361
494

2,390
1,230
510

385

9,050
2,730
200

————

0
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NOTICE: If ths film Imsgs
Is lest clsar than this
notlcs. It Is dus to ths
quality of ths documsnt
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TABLE 5.5.2.1-4
NEAR-SURFACE SOILS

ORGANIC PRIORITY POLLUTANT ANALYSIS LEVELS

STATION

A-2-C
A-2-C

A-4-F
A-4-F

A-SC
A-SC

B-2-H
B-2-M

C-6-B
C-6-B

D-4-W
D-4-N

E-l-C
E-l-C

E-S-D
E-S-D

F-5-E
F-5-E

C-3-I
C-3-I

C-3-L
C-3-L

C-4-A
C-4-A

C-S-E
C-J-B

C-S-F
C-S-F

DEPTH
(inches)

0-6
12-24

0-6
12-24

0-6
12-24

0-6
12-24

0-6
12-24

0-6
12-24

0-6
12-24

0-6
12-24

0-6
12-24

0-6
12-24

0-6
12-24

0-6
12-24

0-6
12-24

0-6
12-24

VOA

Low
Low

Low
Low

Low
Low

Low
Low

Nediu«(4)

Low
Low

Low
Low

Low
Low

Low
Low

Low
Low

Low
Low

Low
Low

Low
Low

Low
Low

BASE/NEUTOAL/ACID PESTICIDE HERBIC

Nediua Medium;*: '"ouo\
Mediuii Mediu* Low

Low Low* ' Low
Median Medium Low

Low Low Low
Mediua Mediu* Low

Mediua Nediua Lowfi>
Low Low15' Low*2'

Low Low Low.
Mediua Medium Low0'

Low Low(7i L°"
Low Low* ' Low

Low Low ,.» Low
MediuB Nediua Low

NcdiuB Hediua "̂r̂ l
Low Low ' Low

Low Low Low
Hediua Medium^6' Lowv3^

Low Lov Low
Low Low*7' Low*2'

y_Qy Low Low
Low Low**' Low*2'

Low Low<»> Low{2>
MedivB Mediua^' Low*2'

Low Low Low
Low Low* Low'

Low Low r.) "̂ra!

O
O



1

'

STATION ciDnE=™> VOA

H-l-H 0-6 Low
H-l-H 12-24 Low

H-2-B 0-6 Low
H-2-B 12-24 Low

H-2-H 0-6 Low
H-2-H 12-24 Low

H-5-F 0-6 Low
H-5-F 12-24 Low

H-7-F 0-6 H«diy«
H-7-F 12-24 Low**'

H-7-H 0-6 Low
H-7-H 12-24 Medium

J-6HC 0-4 Low
J-6-K 12-24 Low

' * 'Further di lut ion 1:1000
* ^'Further d i lu t ion 1:5
* ''Further d i lu t ion 1:500
* *'Purther di lut ion 1:20
( '^Further d i lu t ion 1:40
* ''Further d i lu t ion 1:100
( ''Further dilution 1:10
( ''Further dilution 1:250
* "further dilution 1:50
(10)Furth«r dilut ion I t25
(U 'Further di lut ion 1:10,000
<1Z further di lut ion 1:5000

TABLE 5.5.2.1-4
(Cont inued)

BASE/NEUTRAL/ACID PESTICIDE HEHBICIDE

Low Low<6) Low«>
Low Low* ' Low

(4) (4)Medium Medium' ' Low*"
Medium Medium*'' Low"'

Medium Medium* ' Low'"
Medium Medium* ' Low'* '

Low Low Low
LOW / 7 1 ^^l i \Medium Low*7' Low*21

Mediu.(4> 1ediu«(1) Low(ll)ncaiu* .leaiu* tow
Medium Medium1" Low*1'

Low Low(7) Low(J>

Medium* Medium* ' Low**'

Low Low^' Low"*LAW LOW ^^t J I
Low Low Low"'

1

Hlji

15^"
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NOTICE: If th. film Image
It lass claar than this
notice. It Is due to the
quality of the document
being filmed

DIA004

IZ
IZ
IZ
IZ
tz
IZ
IZ
IZ
u
IZ

IZ
IZ
tz
IZ

IZ
IZ

(
z
c
I
9
I
t
I
6
I
0
c
0
I
9
9

OK-OOO'i*
OOO'Z-OOO'OU
OOl't-OOO'OIC

002*8
01 9-000* *9

OOC'I
019
000*6

ooz'c-ooo'ozt
000*61

-
00$ 'Z-000* OOC'I

-
OOO'OOZ'I

Oi8-000'0-S'Z
00f'9-000'00£'t

u
IZ
IZ
IZ
tz
IZ
IZ
IZ
IZ
IZ
IZ
IZ
IZ
IZ
IZ
IZ

(
0
t
I
(
t
0
z
CI
z
I
c
I
0
i
(

016-000'/*
-

Ott-OOt'l
ooz

OCC-001'9
Oi»-00»'t

-
ocz-ozc

09$-000'OII
ooc'i-ooo'n

ocz
0{9-000'000'$1

008 'I
-

086-000* 009* C
OOt' I -000 'OOC'I

»u»iu»qojo jqj jo-l ' I

•u*za*qoJO|g3< Jl-V'I* I

pi 3V 3io»u»g

iXin»uia-»'j

)OU9l|do JO ll|3 IQ -^ ' I

S3*IdWVS 3AUISOd

S3HONI

3DNVH NOI1VTHN30NOD
03ZA1VKV
S31JMVS

uinsan
aAIHSOd

S3ROM I 9-0

t»

HOUW1N33NOQ

(qdd 40
STIOS

aiNvovo ai3v/iv)unaN/asvi oaioaiaa jo
5-I'fS'S 318VX



TABLE 5.5.2.1-5
(Continued)

j

CONCENTRATION RANGE

0-6 INCHES 12-24 INCHES

NUMBER NUMBER NUMBER NUMBER
POSITIVE SAMPLES CONCENTRATION RANGE POSITIVE
RESULTS ANALYZED RESULTS ANALYZED

SAMPLES

Benzo(a)pyrene

B«nxo(b)fluoranthene
Chrycenc

Acenaphlhylcne

Anthracene

Benzolg,h, i )perylene
Fluorcne

Phcnanthrcnc
lndtno(1,2,3,-CD)-pyrene

Pyren*
Dlbencof ur«n

2-Nelhy I naphthalene

4,800-1,000

7,100-2,100

12,000-2,600
690-210

3,000-310
11,000-3,300

320
4,100-250

2,500-2,200
2,200*230

220

3
3
2
2
4
3
1
5
2
*
0
1

21
21
21
21
21
21
21
21
21
21
21
21

44,000-560
71,000-940

120,000-1,400
860-240
1,200-630
32,000
300-250

61 ,000-440
21,000-480
78,000-280

450
21,000

5
5
6
2
3
1
2
6
2
7
1
1

21
21
21
21
21
21
21
21
21
21
21
21
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Ctrbon d i i u l f t d e
2*He»«none
Tatet

TABLE 5.5.2.1-6
SUMMARY OF DETECTED VOLATILE ORGANIC!

NEAR-SURFACE SOILS
(Expressed •• Mg/kg or ppb)

Benzene
Chloro benzene

Chloroform

Klhylbenzene

Mclhylene chloride

Tel rechloroe thane
Toluene
Trichloroethene

CONCENTRATION RANGE

21
84,000-39

38

1,500-14
860

5,000-58
1,400-130

0-6 INCHES
NUMBER

POSITIVE
RESULTS

12-24 INCHES

NUMBER
SAMPLES

ANALYZED
CONCENTRATION RANGE

NUMBER
POSITIVE
RESULTS

NUMBER
SAMPLES

ANALYZED

1
2
1
0
21
1
0
0
13
2
0
0
0

21
21
21
21
21
21
21
21
21
21
21
21
21

23,000-11
170,000-22
38,000-13
60., 000

130,000-21
36,000-1,300
2.000,000-7

9
2,000-68
9,200-51

7
36,000
310,000

3
6
2
1
21
2
6
1
15
6
1
1
1

21
21
21
21
21
21
21
21
21
21
21
21
21

POO via 6u|»q
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TABLE 5.5.2.1-7
SUMMARY OP DETECTED HERBICIDES, PESTICIDES, AND PCS'*

NEAR-SURFACE SOILS
(Cspreited at |i(/k| or ppb)

CONCENTRATION RANGE

0-6 INCHES
NUMBER
POSITIVE
RESULTS

NUMBER
SAMPLES
ANALYZED

12-24 INCHES

CONCENTRATION RANGE
NUMBER

POSITIVE
RESULTS

NUMBER
SAMPLES

ANALYZED

4,«'-UDT

4 .4 ' -DDE

4.4'-ODD

Alpha-Cndoiul(an
lulapon

Z.4-D

2.4,5-T

3, SOO, 000-620

93,000-20

13,000-1,700
6,900

70,000-190

7,600-740

2,300-190

19
14

3
1

9
10

9

21

21
21
21

21

21
21

5,090, 000-1, 400

37,000-1,200

164,000-1,200

1,400

29,000-420

85,000-190

86,000-490

IS

8
5

1

9
13
10

21

21

21
21

21

21

21

<tff 6u|»q
}U«ujnoop »m jo
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TABLE 5.5.7.1-8
SUMMARY OP DETECTED INORGANIC PARAMETERS

NEAR-SURFACE SOILS
(Expressed «• lift/kg or ppb)

Ant ivony

Arsenic

K c r y l l lam

ChroaiuM
Copper
Lead
Mercury
'lickel
Selcniu*
Si lv«r

Zinc

Total Cy«nid«

Total Phtnolt

CONCENTRATION RANGE

6.6-0.09
23-0.13

0.85-0.22

3.9-0.09
50-1.1
260-2.4
887-1.8
39-0.1
62-3.1

41

1.2-0.24
29,000-20
1.97-0.1)
47.C-0.28

0-6 INCHES 12-24 INCHES
NUMBER NUMBER

POSITIVE SAMPLES CONCENTRATION RANGE
RESULTS ANALYZED

14 21 3.0-0.10
21 21 4-0.60
11 21 0.84-0.25
12 21 26-0.08
21 21 50-5.9
21 21 250-2.0
21 21 646-2.1
18 21 37-0.4
20 21 40-2.1
1 21 2.2-0.01
7 21 11-0.25
21 21 1,300-8.0
19 21 2.8-0.10
20 21 3,378-0.10

NUMBER
POSITIVE
RESULTS

17
21
9
14
21
20
20
16
20
3
6
21
19
21

NUMBER
SAMPLES
ANALYZED

21

21

21

21

21

21
21
21

21

21
21
21
21
21

POO via tnp
40 Xj||inb
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TABLE 5.5.2.2-1
SUMMARY OK BORING SOIL SAMPLES
COLLECTED FOR CHEMICAL ANALYSES

DEPTH
(inches)

0-6
6-12
12-24

TOTAL

ELEVATION
CODE

100
102
101
109
201

NUMBER OF
SAMPLES

8
8
8
8
_7

39



TABLE 5.5.2.2-2
BORING SOIL SAMPLE 2,3,7,8-TCDD REANALYSIS SUMMARY

STATION
NUMBER

C-7-C

F-7-B
F-7-B

I-2-L

-5-A
-5-A
-i-A

1

-7-K
-7-K

DEPTH
(inches)

6-12

0-6
12-24

0-6

0-6
6-12
12-24

0-6
6-12

ELEVATION
CODE

101

100
102

100

100
101
102

100
101

RESULTS
(ppb)

477

>l,450
600

>1,340

>260
>i30
>450

350
>1,500

CORRECTIVE
ACTION

1 gr«»

1 gr««
1 gr««

1 gr««

1 |rM
1 gr««
1 gr««

1 grM
1 grui, 3:1 dilution

REANALYS
RESULT

784

2,560
687

2,700

J23
883
830

350
3,510

I2«< • «• mj
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1

STATION BOREHOLE

-2-L 1
-2-L 1
-2-U I

-5-A 2
-5-A 2
-5-A 2

-7-K 3
-7-K 3
-7-K 3

C-7-C 4
C-7-C 4
C-7-C 4

A- -K 5
A- -K 5
A- -K J

A- -C 6
A- -C 6
A- -C 6

D-l-F 7
D-l-F 7
D-l-F 7

F-7-B 8
F-7-B 8
F-7-B 8

' 'Further dilution
1 'Further dilution
1 'Further dilution
( 4> Pure her dilution
1 5 'Further dilution
1 6)Furtber dilution
1 7 'Further dilution
1 "Further dilution
1 "Further dilution
<10>Further dilution
'"'Further dilution

TABLE 5.5.2.2-4
BORING SOILS SAMPLES

ORGANIC PRIORITY POLLUTANT ANALYSIS

DEPTH VOA BASE/NEUTRAL/ACID

0-6" Low Low
12-24" ^°VIA\ kowf«t

13.5-15.5' Low**' Low15'

0—6" Low Low
12-24" Low Low0'

13.5-15.2' Medium01 Medium0'

0-6" Low Low*2'
12-24" Low Low
7-8.5' Low Low

0-6" Low Low*
12-24" Low. Low/«.\
6.5-8* Low17' Low16'

0-6" Low Medium
12-24" Low Medium
6.5-8.5' Low Medium

0-6" Low Medium
12-24" Low Medium
6.5-8.5' Low Medium

0-6" Low Low
12-24" Low Medium
6.5-8.7' Low Low

0~6N Low Low
12-24" Low(9> Low0'
6.5-8' Low Low

1:500
1:5
1:1000
1:200
1:2
U10
1:50
1:2000
1:20
1:100
1:10.000

LEVELS

PESTICIDE HERBICIDE

(1) . (2)Low Low
Low0' Low12'
Low11' Low(2)

(8) (2)

Medium1*' £w13'

Low(10) Low16'
, (7) . (6)Low Low
Low*5' Low12'

Medium Low
Medium* Low
Medium16' Low17'

Htd i Umi Low
*icd i UB Low
Low^6* Low

Medium Low
Medium1" Low
Medium Low

Medium Low
Medium Low
Medium Low

Low(l0) Low12'

Low1 ' ' Low1 2 '

-

erx> a =• z
» c o • o
5" S. — j- -H
«° 7f m • O.,,«< * • m
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2.5- 5 ̂
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}]

TMU ».».».:-»

e-» IKHES

emcnntATimi MWI POSITIVE
IESULTS

MMU*
SAMPLESANALYZED

OOMCtNTMTKM *MKC

12-1* INCHES

NUHSE*
rosiTivt
KESULTS

ASOVE SILT

MUMC1
SAMPLES

AMALYZCO
CDMCZimATKM tAMCt

MUHBtl KUHBE*
POSITIVE SAMPLES
USULTS ANALYZED

«<nia(k)l I narantlMfM

Oiryi«n«

Fl uor«n«

koiyl Alcokel

J.100

I.WM
1,»00
»,400

4,200

1.200

4,200

14.000-120

1,400

11, MO-1, MO
20,000

2,100
I.MO-IW

1
1
1
1
1
1
J
1
}
1
1
1

2,200-))0

4M-420
41,000

U.

0
0
1
0
0
0
2
0
2
I
0
4
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i
TAM.C ».».!.!-»

SUNNAM Of DETECTED HdklClDCI, PESTICIDES. AND PCl'l
IN MIL KMINCS

*r ppb)

0-4 INCHES

CONCENTRATION MNCI
NUNin NUMICt

HMITIVI SAHPLM
ANAIRU

CONCENTRATION HANCt

1J-1* INCMU

NUHUI
K»ITIVK
USULTI

AMVI IILT

Numa
SAMPLES

ANALYZED
CONCENTtATION tANC(

NltllCI NUNtd
POSITIVE SAKPLU
tESULTS ANALYZED

«.*'-DOT

«.4'-DOE

»,*'-000

••l.-IHC

1)0 .000-1 7.000

It ,000-1 ,000
110.000-010
ii.ooo-uo
1. 700-1 M

110,000-140
}4,000-M

•

MO-IIO

1,100.000-43,000
n;,ooo-i,400
111,000-1,NO

110,000
•4,000-100
I,MO-100
14,000-110
14,000-t)

140,000-100
1,100-290

170,000-41
100.000

IM
1,(00,000-140
4M.OOOHIO

no

via paui||; 6u|»q
)utuin30p iqi jo X)||«nb
•M) 04 tnp t| )|
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TAILl ).}.!.2-1
SUMMIT Of DETCCTU IMIOMIIC rAJMMETttl

IN MIL OOOIIKS

OOKCtntATlOM IAMCI

0-* IKHIS

•won
rosiTivi
1CSULTS

MUHU*
SAMPLES
MMLTZD

CONCtjrTMTIM

12-24 INCHES

NUN III
POSITIVE
USULTS

AWVC fILT

mime*
SAMPLES CWCeHTIATlON kAMCC

AHAtrZID

•IWBU NUMIEI
POSITIVE SAMPLES
tESULTS AIULYZED

Nvrcwry

•icktl

IIK
T.nl

11-0.2

I-0. J

J2-».»
2M-4*

1.400-11

11-0.1
«-!»

0.12-0.2
1.MO-1M
1.2-0.21
II-0.2

l.J-O.I

I*-J.I

1.1-0.2
2.i-«.l
40-11

110-12
2,MO-ISO

>. *-0.»
1*0-11

0.9-0.1
1. MO-1(0
1.1-0.11

12-0.2

1.1-0.1

110-5. »
1.4-0.1

1-0.1

Ji-S.i
»,koo-:*
11,000-1*

I. 0-0.4

1.100-4}

1.2-0.1
I. MO-0.1

8u|»qtoo via ;u»iunsop *q;
tqi o) »np t|
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TABLE 5.5.2.3-1

ADDITIONAL SELECTED SILT ZONE SAMPLES FOt
2,3.7,8-TCDO ANALYSIS

(ug/kg or ppb)

ELEVATION COM
SAMPLE
LOCATION

BOREHOLE
NUMBER 200(2 ) 201(1) 202(2) 201(2)

C-7-C

Initial.
F-S-EC3)

Archive P-S-E

C-S-E<*>

I-2-L

I-7-K

(1 'Results of
(2>Results of
'''Results not

positing,
sample was

' 'Results not

4

11

10

1

3

initial
samples

WD (0.27)
(15.0-17.0')

2.1
(8.5-10.5')

201 samples; collected
taken from the centers

2.1 1.2
(10.0-12.0*) (12.0-14.01)

1.8
(silt)

NO (0.24) STO (0.18)
(10.5-12.5') (1*1.5-16.5')

11.8
(silt)

2.2
(17.0-19.0')

2.8
(8.5-10.5*)

using top and bottom compositing technique,
of archived Shelby tubes.

reported elsewhere. Initial 201 sample taken by top and bottom corn-
Archive sample is from the archived Shclby tube center that initial
taken from.
reported elsewhere.



TABLE 5.6.1-1
SUMMARY OF MONITORING WELL DATA

.,,«< T • m
f ° f 5-=5

"fl*?r:i=
ISlt

WELL
NUMBER

DEPTH TO
STATIC

HATER LEVEL11'
(II)

GROUND
SURFACE,, x
/AT I ON
(ft)

DEPTH TO
TOP OF

SCREEN1"1'
(ft)

DEPTH TO
BOTTOM Of
SCREEN43'

(ft)

ESTIMATED
SATURATED
THICKNESS
OPPOSITE

HELL SCREEN
(ft)

DEPTH
INTERVAL

(ft)

MW-1

MW-2

MW-3
MH-4

Mtf-S
««-6

MH-7
MW-8

6.6
4.6
4.7
0.7
4.2
4.1
1.6
0.4

98.7

98.9
97.3

97.6

98.9
98.9
98.4
99.7

3.5

3.S

3.0
2.0

3.0

1.9
2.0
2.0

14.2
IS. 2

8.5
7.0

8.S

7.9
8.2
7.0

7.9
5.0

3.8
6.0

3.8
3.7

1.9
4.6

6.6 to 14.5

6.5 to 11.5

4.7 to «.5
0.7 to 6.7

4.2 to 8.0
4.1 to 7.8

1.6 to 3.5
0.4 co 5.0

(1)
(2)
(3)

Depths to static u«tcr lev«l fro* ground surface *t the ti*e of »lu| te*t» (obtained
fro* field log notebook.
Elevations are with respect to site datua.
Depths are with respect to (round surface.
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TABLE 5.6.1-2
RESULTS OF SLUG-TEST ANALYSIS

HYDRAULIC CONDUCTIVITY OF PERMEABLE
ZONE (ft/day)

o0

— •- =• 3 I
«• I

*

WELL NUMBER FALLING HEAD
OR

RISING HEAD

FH
MU-1A

RH

RH
MU-2A

RH

PH
HU-3A

RH

PH
NH-4A

RH

FH
MV-5A

RH

MW-6A RH

PH
HW-7A

RH

PH
W-8A

RH

* )

METHOD OP
COOPER

BREDEHOEFT &
PAPADOPULOS

8.3

17.6

280

316

42.6

14.6

1.2

2.0

11.6

48.5

15.4

85.3

62.2

7.0

4.3

.~lb 4 m

BOUWER
Using Dia*.
Of Casing 4
Screen

9.1

7.5

87.3

97.6

56.0

21.2

4.5

3.4

20.4

22.8

34.6

12.9

15.8

11.7

9.2

tu vr
AND RICE

Using Oiaa.
of Drilled

Hole

74.3

60.9

763

852

404

152

2.3 _

1.8

132

168

247

6.7

126

6.0

4.7



TABLE 5.6.2-1
REPRESENTATIVE HYDRAULIC CONDUCTIVITY VALUESu>

WELL
NUMBER

MEAN
HYDRAULIC

CONDUCTIVITY
(fc/d.y)

RANGE IN
HYDRAULIC

CONDUCTIVITY
(ft/day)

•I
DEPTH 1ANCC
OF MOST
PERMEABLE

ZONE
(ft)

MW-l
MU-2
NW-3
MU-4
MH-5
MH-6
MM- 7
HU-8

10
200
40
3
20
30
10
10

5-15
100-300
20-60
2-4
10-30
20-40
5-1S
5-15

6.6 to 14.S
6.5 to il.S
4.7 to S.5
D.7 to 4.1
4.2 to S.«
4.1 to 7.1
1.6 to 3.S
0.4 to 5.0

(1)Hydraulic conductivities are ettiMted v«lu«i ««ti(ne4 to the coa«
in which the monitoring veil* are screened. Results w«r« detemiM
from field slug tests.

oo



TABLE 5.6.4-1
GROUND WATER 2,3,7,8-TCDD REANALY5I5 SUMMARY

SAMPLING DATE

10-09-84
10-30-84
12-14-84

INITIAL RESULT
(ppb)

7.4

7.4

FINAL RESULT
(ppb)

7.9
4.3
10.4

(1)A 100-«l staple from the original sampled water (no extract) after it
had teen allowed to settle gave a 1.5 ppb result.

NOTE: All samples are fro* Well No. 2 and 5:1 dilution of the extract
was required.

— mmm ••
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TABU 5.6.4-3
SUMMARY OF DETECTED BASE/NEUTRAL/ACID ORGANICS

WELL HATER SAMPLES
(Expressed •• tift/1 or ppb)

10-09-84 10-30-84

2,4,6-Trichlorophenol
2-Chloro phenol
2,4-bichlorophenol
Phenol
Benzoic Acid
2-Nethylphenol
4-MeChylphenol
2,4,5-Trichlorophenol
Acenaphthene
1,2,4-Tr ichlorobenzew
llexachloro benzene
2-Chloronaphihalene
1.2-Dichlorobenzene
1.3-Di ch lore benzene
1.4-Dichlorobenzene
Fluoranthene
Naphthalene
Bi»(2-ethylhe»yl)phlhalat*
Di-N-but ylphthalale
Benzo(a)anthraccn«
Anthracene
Kl uorene
Itienanlhrene
I'yrene
Benzyl alcohol
2-MelhyI naphthalene

CONCENTRATION RANGE

1.700-11,000
290-4,600
160-48,000
36-3,700

250
NO

39-66
56-8,800

ND
200
ND
ND

11-390
ND

110-590
IS

10-320
55
12
ND
ND
10

2-34
3-19
8,000
7-260

NUMBER NUMBER
POSITIVE SAMPLES
RESULTS ANALYZED

3
3
5
5
1
0
2
S
0
1
0
0
3
0
3
I
4
1
1
0
0
1
2
3
1
4

CONCENTRATION RANGE

290-3,900
11-3,600
370-58,000
43-600

ND
24
ND

38-26,000
30

9-890
770-860

5
3-980
13-200
6-1,200
3-120
11-480
3-75
8
8
4
32

3-110
5-46

4,300
3-900

NUMBER
POSITIVE
RESULTS

3
4
4
3
0
1
0
4
1
3
2
1
4
2
4
5
3
3
1
1
1
1
5
5
1
6

NUMBER
SAMPLES

ANALYZED

8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

too via
•6tuj|

Bu|eq
jutujnoop »i|i ;o
•m 0) tnp 8| ;i

888| t|



TABLK 1.6.4-4
SUMMARY OP DETECTED VOLATILE ORGANIC!

WELL WATER SAMPLES
(Expressed •• ug/l or ppb)

tensenc
Chlorobcntene
l,2-Dichlorocth«n«

1,1,l-Trichloro«th«n«
1,1-Dichlorocthan*

Chlorofonn

1,1-Di chloroettunc

tr«ni-l,2-Dichlorocth«n«
Elhylbenzen*
Methyl«n« chloride
Telrachloroethene
Toluene
Trichloroethcne
Vinyl chloride
Action*
7-Butanon«
Carbon d i t u l f i d e
4-Mclhyl-2-pen»«non«
Tut«l mylenei

CONCENTRATION RANGE

3.0-3,900
14-8,500

1,700
410

$
20-230

NO
33-360
44-740

6-12,000
2-i

7-1,100
15-230
28-88
29-540

870
2-65
3,300

42-960

10-09-84
NUMBER

POSITIVE
RESULTS

NUMBER
SAMPLES

ANALYZED

8

6

1

1

1

2
0

2
3

8

2
6

2
2

3

1

2
1
4

8
8

8

8

8
8
8
8

8
8
8
8
8
8

8

8

8

8
8

CONCENTRATION RANGE

10-7,900

4-23,000

2,000
1,500
190

19-240
53

30-1,300
43

3-7,400

2-43

55-3,300
9-280

24-220
21-520
180-430

NU
1,800
13-570

10-30-84

NUMBER
POSITIVE
RESULTS

NUMBER
SAMPLES

ANALYZED

7

7

1

1

1

3
1

2

2

8

3

5

2

2

3
2

0

1 .

4

8

8

8
8

8

8

8

8

8

B

8

8

8

8

8

8

8

8

8

f oo via Bu|»q
q) jo

»np i| )|
«m Jttp M*| •)

•Biui) ui|U »m Jl :30I10N



h
TABLE 5.6.4-5

SUMMARY OF DETECTED HERBICIDES, PESTICIDES, AND PCB'»
WELL HATER SAMPLES

(Exprcned •» pg/1 or ppb)

4.4'-DOT
A,4'-DDK

4.4'-ODD

Alpha-cndoiulf«n
7,4-D

2 ,4 ,5 -T
2,4-DB
DinoMb (DNBP)

CONCENTRATION RANGE

17-22,000
17-54

15-13,000
NO

6.9-27,000
470-5,600

500
4.2

10-09-84
NUMBER

POSITIVE
RESULTS

NUMBER
SAMPLES

ANALYZED

4

2

5
0

6
4

1

1

8
8

8

8

8

8
8

8

CONCENTRATION RANGE

14-2,770
7-14

7-1,390
1,240

74-20,000
68-3,500

ND
ND

10-30-84
NUMBER NUMBER
POSITIVE SAMPLES
RESULTS ANALYZED

4

2

4

1

4

4

0
0

8

8

8

8

8
a
8
8

V

POO via Du|«q
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J
TABLE J.6.4-6

SUMMARY OP DETECTED INORGANIC PARAMETERS
WELL WATER SAMPLES

(Eapretied •! vgfl Ul ppfci—

10-09-64 10-30-84

Antimony

Artenic

Bcrylliu*

Cadniua

ChroniuM

Cupper

Le*d

Mercury

Nickel

Seleniwn

Silver

Zinc

Tot«l Cytnlde
Toi»l Plienol

CONCENTRATION RANGE

0.003-0.151

0.01J-0.421

0.003-0.008

0.002-0.029

0.02-0.73

0.091-1.1

0.18-47

0.001-0.16

0.06-0.30
ND

0.003-0.007
0.247-17

0.01-0.3)
0.03-102

NUMBER NUMBER
POSITIVE SAMPLES CONCENTRATION RANGE
RESULTS ANALYZED

7

0

4

a
7
8

0.001-0.024

0.028-0.629

0.002-0.010

0.002-0.023

0.08-1.1

0.206-2.9

0.44-14

0.002-0.066

0.06-0.42

0.007

0.002-0.01)

0.864-17

0.01-0.63
0.03-78

NUMBER
POSITIVE
RESULTS

8

a
;
8

8

8

a
8

8
1
5

8

7

8

NUMBER
SAMPLES

ANALYZED

8

8

8

8

8

8

a
a
a
8

8

8
8

8

POO via q) ;o
»np •) )|

utqi j»«|o
•6«UJ| ui||; iqi j| :30liON
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TABLE 5.7.2-1
SUMMARY OP DETECTED COMPOUNDS IN

PASSAIC RIVER HATER SAMPLES
(Expressed •• |ig/l or pph)

CONCENTRATION RANGE

10/09/84
NUMBER
POSITIVE
RESULTS

10/90/84
NUMBER
SAMPLES
ANALYZED

CONCENTRATION RANCK

VOLATILE ORCANICS

f oo via

NUMBER NUMBER
POSITIVE SAMPLES
RESULTS ANALYZED

Chloro benzene
Oilorolom
crani-l,2-dichlorcth«n*
Meihylene chloride
Te t richl oroechene
lr ichloroethenc
Carbon diiulfide

1 ,2-Dichlorobencene
Bi »(2-elhylhe*yl )phthal«te
Di -N-but yl phchalat*

4,4'-DOT
4,4'-DD

Arsenic
Chroniua
C»pper
Nickel
Zinc
Total Cyanide
Tola! Phenol

ND
1
2
4
3
2
4

11
NO
6

3.5
1.2

0.008
ND

0.018
0.10
0.011
0.02
0.03

0 1
1 1
1 1
1 1
1 1
1 1
1 1

BASE/NEUTRAL/ ACID ORCANICS

1 1
0 1
1 1

HERBICIDES. PESTICIDES. AND PCB'f

1 1
1 1

INORGANIC PARAMETERS

1
0

7
ND
2
7
3
1

ND

ND
2

ND

ND
ND

0.002
0.02
0.038

ND
0.049
0.01
0.05

1
0
1
1
1
1
0

0
1
0

0
0

1

1
1
1

1
1

p*ui||j
;uiuinDop »m jo

•Ml oj tnp «| ;i
J»i|3 •«•) •)
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TABLE 5.8-1
DESIGNATED ANALYSES FOR PASSAIC RIVER SEDIMENTS

DEPTH
STATION NUMBER

0-1-0
0-2-0
0-3-0
0-4-0
0-5-0
0-6-0
0-6-1
0-6-2
0-7-0
0-8-0
0-8-1
0-8-2
0-9-0
1-0-0
1-1-0
1-1-1
1-1-2
1-2-0
1-3-0
1-4-0
1-5-0
1-6-0
1-7-0

0-12
(inchct)

PP/D
D

PP/D
D

PP/D
D
D
D
D

PP/D
PP/D
PP/D
PP/D
PP/D
D
D
D
D

PP/D
D

PP/D
D
D

12-24
(inches)

KG
D
NC
D

PP/D
D
D
D
NC
PP/D
PP/D
PP/D
NC
NC
D
D
D
D

PP/D
NC
NC
NC
NC

PP - priority pollutant defined by CPA contract laboratory program as
acid/base/neutral, pesticide and fC&, and volatile organic
compounds; herbicide*, Metis, total cyanides, total phenols.

D - Dioxin (2,J.7-8-TCDD).
NC - no tanple designated to be collected.

oo
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TABLE 3.8-3
RESAMPLING 2,3,7,8-TCDD

RESULTS OF PASSAIC RIVER SEDIMENT STATION 1-3-0 •s
SAMPLE

IDENTIFICATION
NUMBER

1-3-0-178S-300
1-3-0-1786-299
1-3-0-1787-298
1-3-0-1788-297
1-3-0-1789-296

ELEVATION
CODE

300
299
298
297
296

SAMPLE DEPTH

0-3 '4"
3'4M-3'10"
3'10"-4'4"
S'-V6H

5'6M-6'0"

2,3.7,8-TCDD
RESULTS
(ppb)

151
1SI
176
238

450<»

' 'teanalytit result from I gra* sMiplc aliquot; original (10 g) rtsulc
of 324 ppb was outside the linear calibration range.
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TABLE 5.8-4

PASSAIC RIVER SEDIMENT SAMPLES
ORGANIC PRIORITY POLLUTANT ANALYSIS LEVELS

STATION NUMBER

0-1-0
0-3-0
0-5-0
0-5-0
0-8-0
0-8-0
0-8-1
0-8-1
0-8-2
0-8-2
o-»-o
1-0-0
1-3-0
1-3-0
l-S-0

0-12
0-12
0-12
12-24

0-12
12-24
0-12
12-24
0-12
12-24
0-12
0-12
0-12
12-24
0-12

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Lew
Low
Low
Low

Low
Low

M*diuWUw(1)

NediuWLow(1)

hedium/Lo*/1'
Low
Low
Low

Mediua
Low
Low
Low(3)

Low
NediuD
Low

Low Low
Low Low
Low Low
Low Low
Low Low
Low Lowt2)

Low Low
Low Low

Low Low

Low Low(2)

Low Low
Low Low

Mediua Low

Low Low*2*

^ 'These saatple* contained only one B/N/A coerpound ac a concentration
greater than the nediua level detection liait; they were re-cctractod1
and analysed as low-level saaele*.

' 'Further diluted 1:5 - See Organic* Analysis Data Sheet.
"'Further diluted 1:2 - See Organic* Analysis Data Sheet.
^'Further diluted 1:200 - See Organic* Analysis Data Sheet.
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TABU! 5.8-6
SUHMARY OP DETECTED VOLATILE ORGANIC COMPOUNDS

PASSAIC RIVER SEDIMENTS
(Expressed •• ug/kg or ppb)

CONCENTRATION RANGE

0-12 INCHES
NUMBER

POSITIVE
RESULTS

NUMBER
SAMPLES
ANALYZED

12-24 INCHES

CONCENTRATION RANGE
NUMBER

POSITIVE
RESULTS

NUMBER
SAMPLES

ANALYZED

Benzene
Chlorobenzene

Nethylene chloride

CMoroaethtne

Tctrtchloroechane

Toluene
Acetone
2-Butanone
Carbon diiul fide

Total Bjrlene*

28-7

250-53
640-73

32
1,600-220

160-70

31-9
400-140

6

4

10

0

0

1

8

4

3

2

10

10
10
10
10

10
10
10

10

10

210
96

680-6)

140
22

270-52
830-190
310-69
25-12

500

1
1
5
1
1
2
5
4

2
1

5
5
5
5
5
5
5
5
5
5

n
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TABLE 5.8-7

SUMMARY OP DETECTED HERBICIDE, PESTICIDES AND PCB«
PASSAIC RIVER SEDIHENTS

(Exprctted ai d»/hg or ppb)

CONCENTRATION RANGE

0-12 INCHES
NUMBER
POSITIVE
RESULTS

12-24 INCHES

NUMBER
SAMPLES

ANALYZED
CONCENTRATION RANGE

NUMBER NUMBER
POSITIVE SAMPLES
RESULTS ANALYZED

D i c l d r i n
4-4'-DOT
4,4'-DDE
4,4'-DDD
PCB-1242
HCB-1254
Utlapon
Uichloroprop (2,4-DP)
2.4-D
2.4.5-T
Dinotch (DNBP)

4,400-410
93-23
58-22

720-120
300-200
180-120

470
MO-130
100-81

300-180

0
4
5
6
8
2
2
1
5
3
6

10
10
10
10
10
10
10
10
10
10
10

12,000
1.300
75-24

350-44
8,100-460

200

490,000
820,000-76

1
1
3
2
3
1
0
0
1
2
0

5
5
5
5
5
5
5
5
5
5
5

too via 6u|«q
i|; jo

oj »np t| ;| •
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TABLE 5.8-8
SUMMARY OP DETECTED INORGANIC PARAMETERS

PASSAIC RIVER SEDIMENTS
(Expressed •• M|/k| or ppb)

CONCENTRATION RANGE

0-12 INCHES
NUMBER
POSITIVE
RESULTS

12-24 INCHES

NUMBER
SAMPLES

ANALYZED
CONCENTRATION RANGE

NUMBER NUMBER
POSITIVE SAMPLES
RESULTS ANALYZED

AnliBony
Artcnic
Beryl 1 ium
C»dmium
Chromium
Cupper
Lead
n«rk.ury
Nickel
Silv«r
Zinc
Total Cyanide
Total Phenol*

3.3-0.3
79-7.5
I.1-0.39
21.0-4.8
970-200
700-220
760-410
18.0-4.9
1 It-51
II.0-4.0
2,100-700
4.5-<0.5
1.5-0.02

10
10
10
10
10
10
10
10
10
10
10
10
a

10
10
10
10
10
10
10
10
10
10
10
10
10

3.4-0.2
97-8.3

0.85-0.54
16-3

550-260
720-320
700-460

13-3
114-55

9.4-4.2
1,500-850
6.8-1.02
298-0.4

POO via juiuinoop »
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TABLE 5.9.1-1
RESULTS OP 2,3,7,8-TCDO ANALYSIS

OF BORING SAMPLES FROM SHERWIN-WILLIAMS PROPEtTY
BROWN STREET AND LISTER AVENUE

NEWARK, NEW JERSEY

ELEVATION CODE DEPTH
(inches)

RESULTS
(ppb)

100
101
102
109

201

0-6
4-12
12-24

•bevc silt
(11-12.5')

1.2
S.I
3.4

¥0(0.57)

•ilt (IS-i;1) HD(0.7t)

•D - not detected at the indicated ( ) detection limit.

Oo
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TABLE 5.9.2-1
RESULTS OF 2,3,7,8-TCDD ANALYSIS

NEWARK, NEW JERSEY BACKGROUND SAMPLES
(Expreited •• uf/k| or ppb)

LOCATION

Harrison Avenue
Raymond Boulevard
Roanoke Avenue

DEPTH (inches)

0-6
0-4

RESULTS

ND(0.27)
ND(0.77)

ND - not detected at the indicated ( ) detection limit.
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TABLE 5.10-1
2,3,7,8-TCDD ANALYSIS RESULTS

DRUM SAMPLING PROGRAM

DIOXIN
CONCENTRATION

(ppb)

12.1

12.220

8.0

54.0

2.6

13.9

1.5

35.9

It. 9

7.5

3.4

476

MD (1.7)

ND (6.7)

NO (2.0)

12

ND (16.2)

174

HO (1.4)

MO (2.0)

8,750

SAMPLE ID

0018-0045-D-L

0021-0064-0-L

0040-0091-D-L

0065-0136-D-L

0075-01S2-D-L

0119-02SS-D-L

0162-0346-D-L

0176-0364-D-L

0183-0371-D-L

0174-0403-D-L

0230-0502-D-L

0251-0523-D-L

030S-0670-D-L

0314-0679-D-L

~»«f98»'d816-D-L

0392-0820-D-L

0438-0925-D-L

0450-0937-D-L

0458-0948-D-L

0492-1015-B-L

0554-1136-D-L

0558-1140-D-L

SAMPLE DESCRIPTION

Drum No. IB. CY
white and yellow crystals

Drum No. 21. CQ
yellow crystal 1 powders

Dru* No. 40, 23AA
•ilky liquid

Dru* No. 65, 400,
clear gold liquid
Drum No. 75. 15T
pink thick liquid
Drum No. 119. CZ
dark brown liquid
Drua No. 162, CZ
golden liquid

Drum No. 176, 21T
thick white past*
Drum No. 183, QQ

pink and red liquid
Drum No. 174. 21T
thick white paste
Drum No. 230, BB

clear liquid and white solids
Drum No. 251, ZB

brown sludge and water
Drum No. 305, Pit

clear liquid
Drum No. 314, 9K

dark brown crystals
Drum No. 368, IBM

clear liquid (rusty)
Drum No. 392. JJ
golden liquid

Drum No. 438. NN
white solids

Drum No. 450. DO
white powder

Drum No. 458, S
brown liquid

Drwm No. 492. PP
dark liquids w/solids
Drum N». 554, Pit 3

clear liquid
Drum No. 558. Pit 3
dark sludge w/water

NUMBER OF MOTS
REPRESENTED BT
THIS SAMPLE

15

11

5

37

9

13

89

14

n
31

32

11

6

43

3»

19

12

4

17

89

89

a ~-• v =• 3 Ia • «• I

~ *

oo

ND • none detected: number in ( ) indicates the lower dctectioa limit »f
the linear range due to background noise.
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TABLE 5.11-1
RESULTS OP ANALYSES OP SELECTED SAMPLES
2,3,7,8-TCDD, 2,3,7,8-TCDP, AND OCOD

SAMPLE
IDENTIFICATION

H-2-H-i598-100
A-3-C-03S4-101
I-2-L-0857-109
B-2-H-1346-102
A-5-C-1661-101
F-5-E-1605-101
C-5-E-1567-101
H-7-H-1521-101
H-5-F-1395-101
A-2-C- 1334- 101
C-7-C-0642-100
A-2-K-04 36-102
C-7-C-07 10-109
I-7-K-1047-109
I-5-A-0869-109
C-7-C-0701-201
9600-1834-108

C-S-F-1448-100
1-3-0-0309-299
1-1-0-0302-299
1-3-0-1785-300

0-9-0-0299-300
0-1-0-0186-300
0-8-0-0205-299

*1'2,3,7,8-Tetr«e
(2)2.3.7.8-T*tr«e

TYPE OF
SAMPLE

NSSS
BSS
BSS
NSSS
NSSS
NSSS
NSSS
NSSS
NSSS
NSSS
NSSS
BSS
BSS
BSS
BSS
BSS
aSS-

She ruin-Will i*m«
NSSS

River Sediment
River Sediment
River Sediment-
Bed Sampling

River Sediment
River Sediment
River Sediment

h 1 a r ad i benzof nr*n .

2 1 7 e«( • 1• J, i ,0-
TCDD
(ppb)

93.5
18.8
12.1
2.8
453
394
217
27.6
69.3
330
180
72. 5
71.8
5.8
20.9
2.1
3.4

361
130
65.4
1S1

10.8
3.9
10.4

tin.

2 3 7 B-<2)t, i, f ,O"
TCDF
(ppb)

1.9
5.0
12.6

NDX0.36)
ND(0.66>
10.6
217
25

ND(0.60)
2.3
8.2
0.70
1.0
10.1

0(0.96)
NIX0.49)
19.9

13.2
14.9
0.67
11.4

ND(0.43)
ND(0.69)
MtKO.23)

000«>

•1
22.0
82.0

•K0.88)
4.8
io.i
37
3.3
8.7
38
49
70
2.2

UK 0.62)
27
1.1
15-7

24
16
5.6
10.6

4.1
8.5
8.6

Octeehlorodibeneo-p-diomiB.

Oo
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TABLE 5.12-1
QUALITY ASSURANCE OBJECTIVES

:?i

ARALYSIS

2.3,7.8-TCDD

Volatile Priority
Pollutant!

Semi-volatile Priority
Pollutant!

Priority Pollutant
Metal*

Cyanide*

Total Phenols

(1)

MATRIX

Water
Soil

Air/Ind.Hyg.
Surface Wipes
Misc. Organics

Water
Soil

Ambient Air
Misc. Organics

Water
Soil

Ambient Air
Mite. Organic*

Water
Soil

Mice. Organic*

Water
Soil

Hater
•oil

METHOD
PRECISION
(Z Rel.

Std. Dev.)

±25
±25
±25
±25
±25

±7-22<}>

±6-70jJ
±6-70" '
±6-70

±10
±15

±1
±5

(1)

J1ETHOD ACCURACY
(Z Recovery)

50-120
50-120
50-120
50-120
50-120

75-120
•0-130
60-130
60-130

40-180
40-160
40-180
40-lgO

70-100
70-100

(1)
(1)
(1)
(1)

(1)
(1)
(1)
(1)

.
(I)

85
80

75-100
75-100

The accuracy and precision are compound dependent.

•OTUt The Quality Assurance Objective for completeness i* 90 percent
for all of the above analyse*.

The Method Precision and Method Accuracy reported for each
analysis were generated by the EPA under ideal condition*. The
precision and accuracy that can be achieved are frequently
determined by the level of interference* present rather than
instrumental or method limitations.

oo



TABLE 5.12.1-1
PIELD BLANK COLLECTION SUMMARY

MATRIX
NUMBER
SAMPLES
COLLECTED

Solid

Hater
Hip**
Chip*

19
7«
70

ANALYSIS PARAMETERS
(SAMPLES)

Pull PP (87)
or

Dioxin only (61)

Full PP
Dioxin only
Dioxin only

NUMBER
BLANKS

COLLECTED

ANALYSIS
PARAMETERS
(BLANKS)

PERCENT
FREQUENCY

(BLANKS TO SAMPLES)

35
2
2
2
2
2
2
IS
2

VOA
Dioxin

Extractable PP
PP Metal*
Cyanide
Phenol •
Full ff*
Dioxin
Dioxin

24
1.4
1.4
1.4
1.4
1.4
10.5
15
2.9

*FF i«4ic«tM priority pollutant* which include* dioxin.

• c o m o=••»«-»— ii
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TABLE 5.12.1-2
QUALITY CONTROL RESULTS

FIELD BLANKS FOR 2,3,7,8-TCDD ANALYSIS
(Concentration Units «re in ppb)

SAMPLE TYPE/NUMBER

Field Bl«nk/L1556
Field Blank/L1623

COLLECTION DATE

10-15-M
10-17-84

RESULT

ND(0.0007)
ND(0.009)

ND « not detected, detection liait reported in parentheses.

5-?C

O
O
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TABLE 5.12.1-3
QUALITY CONTROL RESULTS

FIELD AND TRIP BUNKS FOR PRIORITY POLLUTANT «TALS ANALYSIS
(Concentration Units are mg/L - ppn)

•I

PARAMETER

Antinony
Arsenic
Beryllium
Cadaiua
Chroaiu*
Copper
Lead
Mercury
Nickel
Selenium
Silver
ThalliuB
Zinc

FIELD BUNK
(K1374)
10-09-84

<0.001**
<0.001
<0.001
<0.001
<0.01
<0.002
<0.01
<0.001
<0.01
<0.001
<0.002
<0.02
<0.001

TRIP BLANK
(K1375)
10-09-84

<0.001
<0.00l
<0.001
<0.001
<0.01
<0.002
<0.01
0.001
<0.01
<0.001
<0.002
<0.02
<0.001

FIELD BLANK
(K1703)
10-19-84

<0.001
0.004
<0.002
<0.001
<0.01
0.005
<0.01
<0.001
<0.01
<0.001
<0.002
<0.02
0.012

Dates shown are collection dates.
The less-than result indicates a value below the presented detection
liaut.

"oo



TABLE 5.12.1-4
QUALITY CONTROL RESULTS

FIELD AND TRIP BLANKS FORCYANIDE/PHENOLS ANALYSIS
(Concentration Units are in Mg/L - ppn)

COLLECTION DATE PARAMETER RESULTSAMPLE TYPE/NIWBER

Field Blank/K1429
Trip Blank/10430
Field Blank/K16S9
Field Blank/KlS13
Trip Blank/KlSU
Field Blank/K1732

*Th« lett-than result indicates a value below the presented detection
livit.

10-10-8*
10-10-84
10-18-84
10-11-84
10-11-84
10-22-84

Cyanide
Cyanide
Cyanide
Phenols
Phenols
Phenols

<0.01
<0.01
<0.01
<0.01
<0.01
0.08

I
cr-° 3 5" zl• CO ol
5" £. = =•"'« 52 S o|
2«< - • rn|
I" 2. 5* — — I— • ~*

J



TABLE 5.12.1-5
SUMMARY OF VOUTILE CONTAMINANTS

IN FIELD AND TRIP BLANKS

FIELD BLANKS TRIP BLANKS

COMPOUND

Methylene chloride

1(1,1-Trichloroechane
Chloroform

Teerachlorocchent
Toluene
Trichloroethcn*
Acetone
BroaodichloroBcthene
Carbon diiulfide

NUMBER
SAMPLES
DETECTED

37
1
19
1
2
1
5
U
1

CONCENTRATION
RANGE
(ppb)

(S-130)
4

(1-61)
4

(1-2)
5

(10-47)
(3-12)

2

NUMBER
SAMPLES
DETECTED

37
0
6
0
2
0
7
4
0

CONCENTRATION
RANGE
(ppb)

(J-M)

(1-54)

(1-1)

(10-78)
(9-14)

oo



TABLE 5.12.2.1-1
QUALITY CONTROL ACCEPTANCE CRITERIA

SURROGATE RECOVERIES

SURROGATE
COMPOUND

ACCEPTABLE PERCENT RECOVERY RANGE

WATER SOIL

VOA:
1,2-Dichloroethine-d*
Toluene-dfl
4-Bromof luorobenzene

77-120
86-119
85-121

64-129
69-127
61-122

B/N/At
Nitrobenzene-dS
2-Fluorobiph«nyl
p-T«rph«nyl-dl*
2-Fluoropbenol
Phenol -dS
2, 4,6-Tribromo phenol

41-120
44-119
31-128
23-107
15-96
20-105

24-115
37-120
28-133
24-111
20-106
11-102

Pesticide:
Dibucyl chlorend«te 67-114 0-205

In accordance with EPA contract laboratory progrM requirement*.

oo
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TABLE 5.12.2.1-2
QUALITY CONTROL ACCEPTANCE CRITERIA

SPIKE RECOVERIES AND RPD

SURROGATE
COMPOUND

ACCEPTABLE PERCENT
RECOVERY RANGE
WATER SOIL

ACCEPTABLE
RPD (Z)

WATER/SOIL

VOA:
1,1-Dichloroechylene
Trichloroechylene
Benxene
Toluene
Chlorobensene

B/N/A:
1,2,4-Trichlorobentene
Acenaphthene
2,6-Dinitrotolucn*
Di-n-butylphthalate
Pyrene
M-Nicrotodi-n-propylaaine
I,4-Dich1oro&enzene
Pentachlorophenol
4-Chloro-3-«ethyIphenol
Phenol
2-Chlorophenol
4-Mitrophenol

Pesticide
Lindane
Heptachlor
Aldrin
Dieldrin
Endrin
p.p'-DOT

In accordance with CPA contract laboratory prograa teqvireaMftta

61-145
71-120
76-127
76-125
7S-1JO

39-98
46-118
24-96
11-117
26-127
41-116
36-97
9-103
23-97
12-89
27-123
10-80

56-123
40-131
40-120
52-126
56-121
38-127

59-177
62-137
66-142
59-139
60-133

38-107
31-137
28-89
29-135
35-142
41-126
28-104
17-109
26-103
26-90
25-102
11-114

46-127
35-130
34-132
31-134
42-139
23-134

<50
<50
<50
<50
<SO
<50
<SO
<40
<40
<40
<40
<40

<40
<40
<40
<40
<40
<40

3 » » = •• =-=-3

oo



NOTICE: If tht film Imagt
It lan clttr than thlt
notlct, It It dut to tht
qutllty of tht documtnt
btlng fllmtd

DIA 004

(6'IT) 901 (fit) 001

(OH) It

(III) It
(W) ft

19

C9

91

mn 01
(911) U
( ( IT) <*
(an 99
(CU) 91
(•in (i

|OU*i)dojnn |j(-;

f | p. |

l<u»4d

(p.»u»iu»qnj)IN

(0'9?) Wl
(9'W) 16

(9'C?) tOt
(»'9?) (6

(»•»?) 66
»u»iu»qoJoni|o|1»ja-»

noi
onv/iviuniN/asva

HOT
31I1V10A aiuvnoA

mi
QNnOdHOO 31V90HHHS

SICA1VNV
30VH3AV

snios
sxinsav

aivDO««ns iNvirmod umomd OINVOWJ
viva AHVNwns 30



TABLE S.12.2.1.1-2
QUALITY CONTROL SUMMARY DATA:

ORGANIC PRIORITY POLLUTANT SURROGATE RECOVERY RESULTS
OUTSIDE OP QUALITY CONTROL ACCEPTANCE LIMITS

ANALYSIS

MWKUCATK COMPOUND

NUMBER OUTLIERS/TOTAL NUMBER ANALYSES

LOW
VOLATILE

MEDIUM
VOLATILR

LOW
BASE/NEUTRAL/ACID

MEDIUM
BASK/NKUTHAI./ACID

LOW
PESTICIDE

MEDIUN
PESTICIDK

T«.li,ttnc-d8 0/68 0/7

4- l.i u«uf luurobcnzcn* 0/68 0/7

I.1- Dichloro«ih«n«-d4 1/68 0/7

Ni i rubenzene-d)
J-Fluorobiphcnyl

p-Tcrphenyl*dl4

I'hcnol-d)

2-Kl uorophenol

?, * ,6-Tri brow> phenol

2/46

0/46

3/46
2/46

1/46

2/46

0/29
0/29
0/29
0/29
0/29
1/29

Ihbulyl chlur«nd«t« 12/4) 19/12

POO via
•Biui)

» inp t|
utq*

Bu|»q
b
u
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TABLE 5.12.2.1.1-3
QUALITY CONTROL CHECK FREQUENCIES

SOILS

3 •»=»•=•
nii

ANALYSIS/LEVEL
NUMBER
SAMPLES
ANALYZED

NUMBER
MS/MSD PAIRS

ANALYZED

QC CHECK
FREQUENCY

(I)

VOA/Low

VOA/Mcdiua
BNA/Low

BNA/Mcdiua
Pcscicide/Low
Pe*ticide/Nediu
Herbicide

68
7
46
29
43
32
7J

7.*
29
8.7
6.9
9.3
6.3
7.S

oo
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TABLE 5.12.2.1.1-4

QUALITY CONTROL SUMMARY DATA
VOLATILE ORGANIC PRIORITY POLLUTANT SPIKE RECOVERY

AND DUPLICATE RESULTS
SOILS

LOW VGA ANALYSIS
SPIKE COMPOUND AVERAGE Z RECOVERY AVERAGE RPD

(t Std.Dcv.) (IStd.Dev.)

MEDIUM VOA ANALYSIS
AVERAGE Z RECOVERY

(tStd.Dcv.)
AVERAGE RPD
(IStd.Dev.)

1 , 1 - U i chloro*thyltn«

Tr ichlorocthylcne

Bcnxen*
To Iuen*

Chlorobcnxcn*

101 (19.4)
86 (16.8)
87 (16.7)
90 (112)
8) (14.3)

4.8 (13.9)
4.6 (15.7)
4.0 (14.0)
7.4 (14.9)
4.8 (16.0)

101 (115)
90 (13.5)
79 (17.5)
106 (124.9)
89 (14.2)

5.5 (11.5)
6.0 (13.0)
4.5 (10.5)
8.5 (13.5)
6.5 (16.5)

POO via pawn; Bu|»q
juiuinoop »q; jo X)||«nb
•m o) »np 8| j|

•D*ui| :30liON



NOTICE: If th« film Imtgt
Is less clear than this
notice, It Is due to the
quality of the document
being filmed

DIA 004

(t'OJ) 91
(0() 0'*
(«M») «'I

(i'OI) Zl

(0-C») O'C

(OM») O'C
(0'IJ) 0*9

(O'Z?) o'B
(O'ZZ) O't
(O'Z?) O'Z
(«'6») S'6
(O'Z*) 0'9

(6CT) 9?
(rzn o«
(01) 88
(0'9T) Ct
(9'Z7) 001
(9M?) 06
(tU) »6

(O'll) Ztt
(Ztt) 16
(9'»+) 65
(Z'8») 88
(r«T) 66

(6'6T) IT
(••I*) It
(8'tl) 8'6
(CMI) 8*«
(rsn zt
(0'«) f»
(0'6I) O't
(O'S*) •'»
(£11) It
(Z'/T) €'»
(6'S+) It
(Vt») C*C

((ZT) ((
«'9T) tl
(I'9T) 01
(C'iT) I«
(«U) H
(f«?) IB
(MT) «
(6'6«) a
(Zt7) CB
<r«») zt
(«•/») a
(ZTT) 01

»U*tUM)OJO|l43 IQ-t ' t

•u;M«|Xdojd.u.i pntoj i IU-N

• 1*1*14 -)i|d [

»u»tmoJl iuiQ-9' j

•U»»u»qojojq3i J i -v ' f 4 j

(•A»<J'P1S ?)

OdM 3DVM3AV AOTAOD3M Z 33VK3AV OdV 30VM3AV AV3A033)) Z 3DVH3AV

SISA1VNV VNfl HnidJJM SISA1VNV VN8 HOI

axias

nios
snnsaM aivondfw QNV

ax MS iKvimiod AiiuoiM
viva AHVHMOS



i I

J

TABLE 5.12.2.1.1-6
QUALITY CONTROL SUMMARY DATA

PRIORITY POLLUTANT, PESTICIDE, AND HERBICIDE SPIKE RECOVERY
AND DUPLICATE RESULTS

SOILS

SC IKE COMPOUND

LOW PESTICIDE ANALYSIS
AVERAGE Z RECOVERY

(* Std.Dev.)
AVERAGE RPD
(ISld.Dev.)

MEDIUM PESTICIDE ANALYSIS
AVERAGE Z RECOVERY

(IStd.Dev.)
AVERAGE RPD
(IStd.Dev.)

HERBICIDE ANALYSIS

AVERAGE Z RECOVERY
(ISld.Dev.)

AVERAGE RPD
(iSld.Dcv.)

l.indanv

Hi plachlor

Al dr in

Uirldrin

Kndr in

Da 1« port

Hl<hloruprop
1.4-0
7 ,4 ,5 -TP
7 ,4 ,5 -T

7,4-wi

99 (110)
100 (113)
96 (18.2)
100 (214)
95 (IS. 9)
107 (113)

6.0 (13.5)
9.0 (13.1)
6.5 (13.2)
7.0 (13.5)
3.3 (12.4)
18 (110)

103 (12.0)
111 (19.0)
103 (112)
110 (13.6)
107 (13.9)

MR

1.5 (11.5)
7.5 (17.5)
12 (112)
3.5 (10.5)
6.0 (13.0)
3.5 (13.5)

49 (139)
71 (136)
74 (118)
61 (176)
65 (133)
45 (126)
4« (12»)

0

21 (»I2)
J.5 (12.0)

7.5 O7.b)
21 (tin
4.4 (17.6)
16 (115)
4V (138)

NO

NM • Nut rvpuriMli lw • «ll |M>rc*nt r«cuv«rl«i oulildtf qual i ty luntrul llwll*.
Ni; • nut i4ltul«i«lil« • «ll r«cov«rlt( »t

POO via p»iuiu euj»T
lutiunoop »qj ;o X)||«nb
•g) 0) tnp

utq;
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NOTICE: if the film image
is less clear than this
notice, it Is due to the
quality of the document
being filmed
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NOTICE: If th« film Image
It lest clear thtn thli
notice. It It due to the
quality of the documtnt
being filmed
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TABLE 5.12.2.1.2-4
QUALITY CONTROL SUMMARY DATA

PRIORITY POLLUTANT PESTICIDE SPIKE RECOVERY
AND DUPLICATE KtSULTS

SEDIMENTS

SPIKE COMPOUND

LOW PESTICIDE ANALYSIS

AVERAGE Z RECOVERY RPD*
(1 Std.D«v.) (Z)

MEDIUM PESTICIDE ANALYSIS

AVERAGE Z RECOVERY RPD*
(IStd.Dev.) (Z)

LincUne

Hepitchlor

Aldrin

Dicldrin

Endrin

p.p'-DDT

90 (±2.5)
105 (11.5)

95 (12)
94 (12)
112 (12)

107 (13.5)

7

3

4

4

3
7

102 (14)
106 (13)

100 (12.5)
78 (11.5)
120 (11.5)

117 (11)

8
6

6
7

3

2

Only on* MS/MSD pair «a« run for each analytic typ«| thtrcfort, no avtraf* RPD i« available.
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TABLE 5.12.2.1.3-1
QUALITY CONTROL SUMMARY DATA

ORGANIC PRIORITY POLLUTANT SURROGATE
RECOVERY RESULTS

WATERS

ANALYSIS

SURROGATE COMPOUND

Tolucne-dB
4-Bromof1uorobenzen*
l,2-Dichloroeth«ne-d4

Mitrobenzene-dS
2-Fluorobi phenyl
p-Terphenyl-dl4
Phetiol-di
2-Fluorophenol
2,4,6-Tribroaephenol

Dibutyl chlorend«C€

AVERAGE Z RECOVERY (iSTD.DEV.)

LOW
VOLATILE

102 (14.2)
99 (14.6)
103 (24.3)

LOW
BNA

LOW
PESTICIDE

80 (112)
62 (19.3)
46 (110)
62 (114)
SO (111)
55 (US)

89 (118)

• c o — o
5"2--5-310 «•• 2 » «v̂e .• « m
5" a. ̂* — —« — • ~*o. ̂ « e f
o- e 30 S1 5"S ° •*3 ~ a- —
• =• 5" 3
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TABLE S.12.2.1.3-2
QUALITY CONTROL SUMMAKY DATA

ORGANIC PRIORITY POLLUTANT SURROGATE
WATER RECOVERY RESULTS

OUTSIDE OF QUALITY CONTROL
ACCEPTANCE LIMITS

ANALYSIS

SURROGATE COMPOUND

NUMBER OP OUTSIDE RECOVERIES/TOTAL
NUMBER OF ANALYSES

LOU
VOLATILE

LOW
BNA

LOW
PESTICIDE

Toluene-d8
4-Bromof luorobenccne
1 ,2-Dichloroeth«ne-d4

0/24
0/24
0/24

Nicrob«ncen«-dS
2-Pluorobiph<njrl
p-Tcrphcnyl-414
Phenol -dS
2-Pluorophtool
2 ,ft,6-Tribro«o phenol

S/24
S/24
t/24
7/24
7/24
8/24

Di butyl chlorcndtte 18/24

oo



TABLE 5.12.2.1.3-3
QUALITY CONTROL DATA

ORGANIC PRIORITY POLLUTANT SPIKE RECOVERY
AND DUPLICATE RESULTS

WATERS

J]

LOW VOLATILE ANALYSIS LOW BNA ANALYSIS

SPIKE COMPOUND AVERAGE t RECOVERY
(i Std.Ucv.)

AVERAGE RPD
(ISld.Dev.)

AVERAGE Z RECOVERY
(ISld.Dev.)

AVERAGE KPD
(iSld.Dev.)

LOW FESTlCIDh: ANALYSIS

AVERAGE Z HKCOVEHY RPD*
(iSld.Dev.) (Z)

1,l-Dichloroelhylene
Trichloroethylen*
Beiw.ene
Tuluene
Chlorobenzene

I,2,4-Trichlorob*nxen«
Accnaphlhena
? ,b-Din i tro lu lcn*
l > i - i i ~ b u l y l p h t h a l « l c
'yr«ne
i -ni lrotodi-n-[>rt>pyl«*ine
. 4-Di chlorobcnxene
i-nlachl orophenol

i-Chloro-3-Mthylph*nol
itu-nol
'-Ch I oro phenol
• -Ni trophcnul

l.indan*
n. (.1 cchlor
AUrin
Hivldrin
Knjrin

110 ( i A . l )
103 (28.4)
98 (12.6)
104 (it.3)
102 (15.0)

2 (10)
5 (11)
5 (11)

10 (13.i)
9 (14.5)

63 (IA.l)
62 (11.9)
47 (114)
37 (12.7)
i9 (116)
70 (111)
5i (11.2)
73 (13.9)
S4 (17.9)
66 (111)
72 (19.2)
6i (17.5)

3.5 (13.5)
5.5 (12.5)
6.5 (10.5)
13 (13.5)
15 (16.5)
3.5 (13. i)
2 (1?)

7.5 (10. i)
4 (11)
6 (i?)
7 (10)

6.5 (11.5)

7 2 < » 1 . 5 )
68 (15)
69 ( i 4 )

75 (12. i )
81 ( i l . 5 )
78 (13 .5 )

4
14
11
7
4
9
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TABLE 5.12.2.2-1
QUALITY CONTROL CHECK SAMPLE FREQUENCIES

INORGANIC/CLASSICAL ANALYSES

SAMPLE
MATRIX

TOTAL NUMBER
Of SAMPLES
ANALYZED

NUMBE* OP
SAMPLE SPIKES

PERCENT
FREQUENCY

(5)
NUMBER OF

BLIND SPLITS

PERCENT
FREQUENCY

(I)

Soil
SediMnt
Water

75

24

6.7
6.7
8.3

6.7
6.7
8.)

oo

V-:'



TABLE 5.12.2.2-2
QUALITY CONTROL SUMMARY DATA

INORGANIC PARAMETERS SPIKE RECOVERY AND
DUPLICATE RESULTS

• ̂  S"a •

MATRIX
PARAHETEt

Ancinony
Arttnie
B«ryllui«
Cadmiun
ChrraiiM
Copper
Lead
H«rcury
Nickel
Stleniu*
Silver
Th«lliua
Zinc

AVERAGE I
WATER

133 (£33)
70 (233)
27 (±2)
20 (±13)
74 (±74)

16 (ill)
16 (18)
60 (260)
11 (24)
0

9 (29)
0

13 (210)

RPD (2STD.DEV.)
SOIL

24 (227)
28 (220)
9.8 (210)
IS (214)
IS (210)
20 (216)
20 (217)
43 (237)
28 (216)

0
3.7 (28.2)

0
13 (25)

AVERAGE I RPD (ISTO.DCV.)
HATER AND SOIL

10S (231)
113 (22S)
102 (27.3)
95 (27.1)
94 (27.0)
102 (27.0)
10S (26.8)
107 (224)
112 (26. S)
92 (219)
99 (26.7)
104 (27.8)
10S (27.9) oo



TABLE 5.12.2.3-1

LABORATORY DUPLICATE RESULTS SUMMARY
2.3,7,8-TCDD

SAMPLE
TYPE

ORIGINAL
RESULT
(ppb)

DUPLICATE
RESULT
(ppb)

KPD
(X)

Chip
Chip

Sediment
Chip

Sediment
Chip

Sediment
Soil
Bulk
Chip
Chip
Chip
Chip
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Sediment
Soil
Drum

2.0
NO (0.08)

0.53
9.2
0.60

HD(0.28)
1.7

ND(0.30)
3.0
76.8
43.2
18.1
0.93
2.5
2.4
5.8
2.2
193.
0.39
217.
7.3
3.4
268.
33.4
450.
0.27

10,200.

1.8
ND(0.23)
0.55
14
1.1

MD(O.S4)
1.4

HD<0.09)
2.S
77.5
58.5
18.1
1.0
1.7
1.2
4.6
2.9
214
0.30
223
6.1
3.3
257.
26
646
0.16
9150.

10
0
3.7
40
58
0
19
0
18
0.9
30
0
7.3
38
70
23
27
10
26
2.7
18
3.0
4.2
25
36
51
11

The number* in parentheses represent the detection limits.

S o«< :• «• m
^^ ——- •*

|o^3
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TABLE 5.12.2.3-2
LABORATORY SPIKE RECOVERY RESULTS SUMMARY

OIOXIN

3 ft zr =•
•=»••" 3= • *•

SAMPLE TYPE
THEORET. CONC SPICE
SAMPLE » SPIKE RESULT

(ppb) (ppb)
PERCENT
RECOVERY

Chip
S«di*ent

; Sediaenc
Chip

Scdiaenc
Soil
Chip
Soil
Soil
Soil
Soil
Soil
Soil
Soil

NO
0.53
0.60
NO
1.7
NO
0.93
2.2
0.39
0.27
2.S
2.4
5.8
3.4

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
17.0
1.0
1.0
1.0
1.0

1.0
1.5
1.6
1.0
2.7
1.0
1.9
3.2
1.4
17.3
3.}
3.4
6.8
4.4

0.77
1.3
1.4
1.0
2.2
1.2
2.4
2.7
1.6
18.1
2.5
2.4
6.5
3.5

77
87
88
100
82
120
126
84
114

105
71
71
96
80

-J



NOTICE: If the film Image
le leee clear than thle
notice. It Ic due to the
quality of the document
being fllmid
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TABLE 5.12.3.2-1
PROGRAM QC BLANK SPIKE SAMPLE RESULTS

2,3,7,8-TCDD ANALYSIS

SAMPLE
NUMBER

9900-1461-W-L
9900-1462-H-L
9900-1463-W-L

Q-1-C-U67-100-S-L
Q-1-C-1468-100-S-L
Q-1-C-1469-100-S-L

MATRIX DATE
ASSIGNED

Wipe 10-15-84
Wipe 10-15-84
Wipe 10-15-84

Soil
Soil
Soil

10-15-84
10-15-84
10-15-84

SPIKE LEVEL

40 ng/vipe
40 ng/wipe
40 ng/wipe

671. ppb
671. ppb
671. ppb

RESULT

34.9 nc/uip*
34.7 ng/wipe
38.5 ng/wipe

725. ppb
878.ppb
780. ppb

Z RECOVERY

87.
87.
96.

108.
131.
116.

** a

O
O



ITAS

ORIGINAL/SPLIT
SAMPLE NOS.

L0111/L0112

L0890/L0891(1)

L0894/L0895U>

L1039/L1049

L1517/L1519
I

L1661/L1663

Y1038/Y1048

Y1333/Y1339

Y1471/Y1474

Y1359/Y1371

TABLE 5.12.3.3-1

SAMPLE SPLIT RESULTS SUMMARY
2,3,7,8-TCDD ANALYSIS

1ATRIX °RESULTL ""T RESULT
(ppb) (ppb)

Chip 0.70 0.95

Chip 1.2S 1.20

Chip NO (0.78)(4) ND (0.48)

Soil 3510. (2) 824. <2)

1500. (3) 1300. (3)

Soil 1.2 0.7

Soil 4J3.(2) 526. (2)

460.<3> 440.<3>

Soil 350. *2) 1030. (2)

ISO <3> 444 <3>J7U* •»*»•

Soil 32*.(2) 462. (2)

296.(3> 249.(3>

Soil 3.6 1.8

Hater 0.68 0.18

1
1
1

•**§ 3 "*zl
• «° 5 sf 5 oj-*** r?l

8:s|j
isllj
*• -1

RPD ————
(ppb)

30

4

0

120 :
14

S3

2
;; o

0
34 *•"

18

66
•̂MBUattjMBHH

116 J^^^V

^an
(l)These samples were collected froei the Sergeant site, î Sad

concurrently with the 60 Lifter Avenue sampling.
' Onr *ram sample aliquot result.

* IVn f,ram t.tmplf aliquot result.
(41'Detection limit indicated in parentheses.

lmmlm



TABLE 5.12.4-1
NJDEP-DESICNATED SPLIT SAMPLES

ITC SAMPLE NUMBER

1-1-0-0301-300-M-L
1-6-9-0312-300-M-L
4506-0425-C-L
4506-0426-C-L
0265-05 73-D-L
0266-05 74-D-L
0267-0575-D-L
0268-0576-D-L
0269-0577-D-L
02 70-05 78-D-L
0271-0579-D-L
0272-0580-D-L
0273-0581-D-L
0274-0582-D-L
0275-0583-D-L
0276-0584-D-L
0277-0585-D-L
0278-0586-D-L
0279-0587-D-L
0280-0588-D-L
0281-0589-D-L
0282-0590-D-L
0437-0924-D-L
0438-0925-D-L
0439-0926-D-L
0440-092 7-D-L
0441-0928-D-L
0442-0929-D-L
0443-0930-D-L
0444-0931-D-L
0450-0937-D-L
045 1-09 38-D-L
0452-0939-D-L
0453-0940-D-L
I-7K-1038-100-S-Y
8012-1323-Z-L
C-5-F-1448-100-S-Y
A-4-F-1516-100-S-Y
A-4-F-1517-101-S-L
C-3-I-1577-101-S-L

SAMPLE
TYPE

Sediment
Sediment

Chip
Chip
Drum
Drum
Drum
Drum
Drum
Drum
Drum
Drum
Drum
Drum
Drum
Drum
Drum
Drum
Drum
Drum
Drum
Drum
Drum
Drum
Drum
Drum
Drum
Drum
Drum
Drum
Drum
Drum
Drum
Drum
Soil
Sewer
Soil
Soil
Soil
Soil

ITAS REQUIRED
ANALYSES

Dioxin
Dioxin
Dioxin
Dioxin
HazCat
HazCat
HazCat
HazCat
HazCat
HazCat .
HazCat
HazCat
HazCat
HazCat
HazCat
HazCat
HazCat
HazCat
HazCat
HazCat
HazCat
HazCat
HazCat

HazCat /Dioxin
HazCat
HazCat
HazCat
HazCat
HazCat
HazCat

HazCat/Dioxin
HazCat
HazCat
HazCat

All parameter*
Dioxin

All parameter*
All parameter*

Dioxin
Dioxin

NJDEP SPLIT SAMPLE WUWQ

9300-0286-300-H-J
9300-0287-300-M-J
9300-0429-C-J
9300-0430-C-J
ETC No. F5470A
ETC Ho. F547U
ETC No. F5472A
ETC No. F5473A
ETC No. F5474A
ETC No. F5475A
ETC No. F5476A
ETC No. F5477A
?TC No. F5478A
ETC No. F5479A
ETC No. F54BOA
ETC No. F5481A
ETC No. F5482A
ETC No. F5483A
ETC No. F5484A
ETC No. F5485A
ETC No. FS&B6A
ETC No. FS4B7A
ETC No. F54B8A
ETC No. F5489A
ETC No. F5490A
ETC No. F5491A
ECT No. F5492A
ETC No. F549JA
ETC No. F5494A
ETC No. F549iA

No ETC No. recorded
No ETC No. recorded
No ETC No. recorded
No ETC No. recorded
ETC No. 6506 4 (MM

ETC No. F5467A
ETC No. F7608A 4 FIMtE

ETC No. F7603E
No ETC No. recorded
No ETC No. recorded

•I

oo
A
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NOTICE: if the film image
Is less clear than this
notice. It ie due to the
quality of the document
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6.0 SITE CHARACTERIZATION

6.1 AMBIENT AIR

The highest concentration! in the ambient air staples of total suspended
particulates Batter (TSP) and inhalable particulate natter (IPH) both
occurred on September 25, 1984. The TSP concentration on that date was
25* milligram per cubic meter (mg/ar) which exceed* the secondary 24-
hour National Ambient Air Quality Standard (NAAQS) of 150 mg/m3 for TSP.
but is less than the 24-hour primary standard of 260 mg/m . The IPM
concentration on September 25 was 196 "g/« which is greater than the-
150 mg/m1 lower range for the proposed 24-hour IPH NAAQS.

The highest total metals concentration was 2.6 mg/m and occurred on
October 4, 1984. The relative concentration* of the various metals arc
consistent with those measured in Newark during the Airborne Toxic
Clements and Organic Substance* (ATEOS) studies. The most abundant
metals were iron, lead, manganese and zinc, again paralleling the
results of the ATEOS studies.

Dioxin was not detected on any of the day* on which maximum concentra-
tion* of TSP, IPH, metals, VOC's, pesticide* or PNA were measured.
Dioxin was detected on September 10 and 24, at respective concentration*
of 86 and 286 ptcogram* per cubic meter (pg/m ).

The highest total VOC concentration wes 182 mg/m which was measured on
September 25. Major constituents were xyleae, toluene and ethyl
benseae, all aromatic hydrocarbon* commonly emitted from petroleum
refineries and plant* manufacturing coating* and solvents; they are also
constituents of aviation fuel. Other major constituent* were
trichloroethene and tetrachloroethene which are solvents widely used for
dry cleaning and degreasing.

« S o_,«<„•• m
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Twenty-two drumi representing 21 different lot* (which comprised 499 of
the $70 drums stored) were analyzed for dioxin. Fifteen of the analyses
were positive, i.e., greater than one ppb, and seven produced nonde-
tected results. The most significant dioxin contamination was detected
in a drum containing solids and sludge labeled lot "Pit 3" (36 drums
were included in this lot) at 8,750 ppb and from a drum containing
yellow crystalline powder labeled lot **CQM (11 drums were included in
this lot) at 12.200 ppb. A weighted average of the lots determined to
have positive dioxin concentrations indicates an estimated 230,000
pounds of material containing 940 ppb dioxin, or 98 grams. The 47 drum*
of "Pit 3" and "CQ" material contribute 93 grams of the total estimated
quantity of dioxin.

In addition to the 570 drtMt already on the site, 125 drums of various
waste were created during the site investigation undertaken by Diamond
Shamrock. All of this material is currently stored in labeled drums in
tbe warehouse. The location of each numbered drum is shown in Figure
(.2-1. The material stored includes soil, cement, and debris from
drilling operations; water collected from the bailing of monitoring
veils while sampling ground water; trash including bottles, polyethylene
sheeting, boxes and paper; disposable items such as gloves, towels, and
tyvek suits; and water and debris collected from the cleaning of decon-
tamination water storage tanks and the diked) areas around the tanks.

Material stored in drums 600 through 663 and 691 through 697 was
collected during the site sampling activities. Drums 664 through 690
contain primarily water with some debris collected from inside the dike
areas at the two major tank farms, and from the inside of Tank Ho. 2.
Drums 698 through 715 were collected during the general site cleanup and
background drilling operations on the Sherwin-Williams property. Prams
716 through. 724 were filled during the final on-site cleanup activities.

3 ~=-
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dust collected from flat elevated surfaces inside the building. The
laboratory/office building is essentially '.he cleanest of the four major
buildings with the highest levels detected in the floor of the basket
room at 69.3 ppb and on a laboratory hood at 14,000 ng/m2. The level
detected in the laboratory hood is judged to be an isolated event be-
cause of the function of the hood. The stack and solvent shed had low
levels of contamination both inside and outside of these structures.
Contamination in the pump house, at 5.3 and SO.O ppb, was notably
higher.

In general, dioxin contamination is greater on the interior surfaces of
all the building* than on the exterior surfaces. Roofs have the lowest
dioxin concentrations, while floors usually have the greatest. The
laboratory/office building exterior walls had no positive dioxin result*
above ground level.

Due to the biased sample location strategy used, extrapolation of the
results to quantify the) total amount of dioxin in the structures is not
feasible. However, an estimate of the volume of various types of Mate-
rial* in each of the major building* that is potentially contaminated
with dioxin ha* been mode and is shown in Table 6.3-1. The total volume
of material from all four major building* i* estimated to be 3,180 cubic
yard*.

Associated with the process and chemical manufacturing buildings are a
number of sump* and the industrial sever system.

All of the sump* inspected daring the *ite investigation had been pre-
viously cleaned or emptied to some degree. However, enough residual
material remained in each to enable the collection of bulk cample*. A
total of eight sump samples were taken, three from within the chemical
manufacturing building, two outside the chemical manufacturing building,
and three just outside the process building. Pour sewer samples were

-
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The thickness of the f i l l ranges from eight feet along the southern
property boundary to 15 feet in the northwest corner of the property.
Along the western boundary of the site, the old river channel is fairly
well defined. The fill is approximately eight feet thick up to the
point where the old river channel is encountered north of Boring B-7.
In the central portion of the site, the edge of the old channel is
defined just north of Boring B-ll. The fill has a fairly uniform thick-
ness of eight feet to a point just north of Boring B-ll and gradually
increases in thickness in the direction of the bulkhead at the northern
site boundary. It is IS feet in thickness at Boring B-2. Along the
eastern boundary of the site, the old river channel has not signifi-
cantly intruded into the property. At the southeastern corner of the
site, the fill is six feet in thickness. The fill increases only
slightly to a thickness of eight feet at the bulkhead in the northeas-
tern corner of the site.

• 5 -*» 3 ?

Subsection S.5.2.1 describes the dioxin levels detected in the fill
layer resulting fro* the analysis of near-surface soil saaples anal
shallow depth boring soil samples. The saaples obtained in the fill
were analyzed for dioxin in increments of depth fro* zero to 6, 6 to 12,
and 12 to 24 inches. Soil saaples obtained frosi the borings at depths
greater than 24 inches were archived for possible future analysis with
the exception of several samples (109's) obtained iawediately above the
silt layer.

For the zero- to 6-inch depth, dioxin concentrations varied fro* 0.39
ppb to 9,0)0 ppb. For 6- to 12-inch depths, the dioxin concentration
varied froai 1.2 ppb to 1,690 ppb. The analysis of saaples obtained in
the 12- to 24-inch depth interval resulted in concentrations ranging
fro* 0.92 ppb to 19,500 ppb. Table 6.4.2-1 sumarises dioxin concentra-
tion ranges for the three depth intervals. All saaples to the 24-incJt
deptfc analyzed for dioxia had positive result*.

oo
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feet across the site with no identifiable trends in deposition. The
organic silt layer is composed of decayed grasses rooted in organic
•uteri*! produced fro* earlier growth. It has decayed to the present
deposit of fibrous, highly organic peat with intermingled silt and
humus.

The lowermost layer of the silt deposit extends across the site and is
probably the depositional result of tidal flat processes. It i* a finer-
grained sediment deposited in a low-energy environment. Intermingled in
this layer are some roots and thin sand and gravel layers. The contact
between the two silt units and the underlying glacio-f luvial sands i*
generally gradational. The thickness of chic lower unit varies frea
three to eight feet, with the thickest deposit detected in the off-site
(Sherwin-Villiams) wells.

er-o a =• z|• co* ol
5"» 2 =•-4'
in — O • TT«

5" ° ** 2- 1

Initially, seven samples in the silt layer were analysed far dieain.
Subsequently, two additional silt samples, fresi 9-19 com1 »-ll, were aiao
analysed. It was not expected that diozin would be detected. but si» ef
these nine samples indicated results above the method detection level,
ranging from 0.49 to 11.8 ppb dioxin. Because of these positive
results, five additional silt layer samples were selected frost the
archived She I by tubes and analysed. The five archive seeples resulted
in two results above detection limits. The highest dioxin result in any
silt sample was 11.8 ppb from Boring B-10, which is adjacent te the
chemical manufacturing building. It is noted that the upper ergwmic
silt layer is not present in this area. The remaining positive valves
ranged from 1.2 ppb to 2.8 ppb dioiin.

Analysis for priority pollutants was not performed on silt lever
pies.
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in thickness fro* 3 to 11 feet. Data fr*a> sit* borings indicate that
this lilt layer it probably continuous across the sic*.

The f i l l Mterial on the site constitutes a "surficial aquifer" and the
silt layer underlying the fill has a lower permeability, restricting the
downward swveswnc of ground water contained in the fill. Table S.e.1-1
presents a suanary of swnitoring well data for the fill Material. The
last colusn of the table shows that the saturated thickness of the
permeable cones in the fill ranges fro* about two to eight feet, the
saturated thickness for swnitoring wells MV-1A. 2A. aad 3* is likely t*
range both higher and lower than the values shown in Table S.o.1-1
because »f the effect of tidal fluctuations en surficial ground weter
levels near the river. Although fill layer is denoted •• the svrface
aquifer, it is very United in extent aad doe* not serve a* a sowrce of
potable or industrial water usage.

The flacie-flvvial sand deposit underlying the rite layer is a signifi-
cant water-bearing unit. The three deepest borings OB site C*-l, "-J,
and 1-9, ell drilled to 81.5 feet) indicated this asut to be at least 62
to (6 feet thick at the boring locations. The unit appears to be cow
pleteljr saturated. Soaw possible industrial usage of weter frosi this
unit is indicated in Table 3.3.2-1. It is not known whether a glacie-
lacuicrine clay layer separates the glacio-fluvial sand deposit aad the
shale or sandstone bedrock at the site as it does i« away ports of the
ar«a (Nichels, 19M). The glacio-lacvatrin* layer cevld retard downward
flow in the sand unit.

Bedrock is coatposed of Triassic sandstones and shales of the •rwaavick
Persiation. lased on well data fro* nearby areas, it appears that th*
•wJMwtck Permit ion beneath the site is fractured. The Iruaswick
aevifer it the source of potable water (Table 3.3.2-1) in the
iag area.

!ftf.r:
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boring*, it is estimated that the hydraulic conductivity of the glacio-
fluvial deposit range* fro* 10 to SO feet per day. Thi* it the same
range as the aurficial fill.

Based upon comparison with value* reported for similar Materials in the
literature, it is estimated that 0.003 feet per day (1.0xlO~* centimeter
per second) is a reasonable value for the average vertical hydraulic
conductivity of the silt. Thi* i* a lov value and indicate* a signifi-
cant potential for retarding the flow of ground water downward from the
fill.

4.5.4 Ground Hater Plow
Bated upon the ground water level measurement* and dug test* performed
in the eight monitoring wells, estimates of ground water flow directions
and ratet in the fill were made. Estimates of the vertical dewnflow of
ground water from the fill through the tilt to the sand can also be
made. Became emljr erne monitoring will wes installed in the glecio-
flovial tand and mam* wat installed in the Brunswick Formation, flow
directions and ratet can not be determined for these units.

Ground Water Plow in the fill
Mean ground water level elevations and approximate ground water level
contourt for the fill at the tite are shown in Figure 5.4-9. The data
were obtained on October 14, 1984. Keen values, defined at the average
of the maiimum and minimum value* in a tidal cycle, are shown for moni-
toring well* MU-U, 2A. and 3A (obtained from Figuret S.t-1, 5.4-2, and
5.4-3, respectively). These mean value* were determined on October 1};
the corresponding water level* for the other monitoring well* were
observed on the satM day.

i"-"?^
2. ?-!?2

Cremmd water flow velocities in the turficial fill at the tite were
*

computed from the gradients, (piccometric head divided by distance)
developed from Figure 5.4-9 and hydraulic conductivities presented in
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Ground Hater Flow in the Lower Uniti

One monitoring well was installed in the glacio-fluvial sand, but hy-
draulic conductivity testing was not performed. Therefore, insufficient
information is available to estimate flow rate and direction for this
unit. Similarly, no information regarding the Brunswick. Formation was
obtained as part of this investigation, since none of the borings
reached this unit.

4.5.5 Extent of Contamination
Analysis of samples taken from the eight on-site wells has confirmed the
presence of dioxin in the ground water. Contamination was present in IS
of 17 water samples collected, ranging from 0.0059 ppb in monitoring
well HU-5A to 10.4 ppb in MW-2A.

That results indicate that contamination is greatest at the north end of
the site along the river, near the process and chemical manufacturing
•wildings. "oaitoring wells NU-5A, (A, and 7A, located at the sovta am4
southwestern portions of the site, consistently had the lowest dioxin
levels, ranging from KD to a maximum of 0.014 ppb; monitoring well* !W-
4A aad HU-8A along the eastern edge at the site had dioxin levels
ranging from 0.20 to 1.1 ppb; monitoring wells MU-1A, 2A, and 3A located)
on the northern edge of the site showed levels ranging from 0.03 to !•.*
ppb diosin.

Three ground water sample* from monitoring well MV-2A in the center ef
the north end of the site had dioxin results of 7.9, 4.3 and 10.4 ppfc.
all significantly higher than any other ground water sample dioxin
result. These very high levels of dioxin in water are probably the
reemlt of the presence of a contaminated solvent or other carrier chat
maw sol«b>ti*ed in the ground water or because dioxin-contaminated
cellodial toil particles are suspended in the water.

3 •» =•=•



6-17

A total of 15 sedittent sample* were analysed for priority pollutants—10
at depths of xcro to 12 inches and five at depths of 12 to 24 inches.
Subsequent analysis confirmed the presence of a nu«ber of compounds.

In general, the upper (ztro to 12 inch) samples showed higher values of
seat volatile organic*, equivalent values of inorganics and volatile
organics. and lower values of pesticides than the 12- to 24-inch depth
interval saaples. The compounds with the highest concentrations
detected were chemcals produced on the site, including 2,4-XP, 2,4,5-
TCP and their esters. Other compounds found in a significant number of
the samples included the various nctals, fluoranthene, phthai ate* and
pyrene.
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TABLE 6.3-1
ESTINATED VOLUME OP CONTAMINATED MATKRIALS

PHOM MAJOR BUILDINGS

BUILDING

O f f i c e tnd Laboratory

W«rchou*«

(SLAB)
CONCRETE
(yd3)

100

480

CONCRETE
BLOCK OR
BRICK
(yd3)

310

160

WOOD OR
PLASTER
(yd3)

160

40

ROOF
MATERIAL
(yd3)

110

—

STEEL
CRATING
(yd3)

-

—

STRUCTURAL
STEEL
(yd3)

-

100

CORRUGATED
ASBESTOS
PANELS
(yd3)

-

30

TOTAL
(yd3)

700

610

Procvit 110 110 2} 40 100 400

Ch««ic«t Manufacturing 47) 610 60 80 20 1.270

TOTAL 1.16) 1,190 220 160 100 260 3,160

pawn; 6u|»q
jueujnoop eqj jo X)n*nb
•qi 0) anp <| j| '83|}ou
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TABLE 6.4.2-1
2,3,7.8-TCDD CONCENTRATION RAKES
VERSUS NUMBER OP SAMPLES ANALYZED

5=

nioxiN
CONCENTRATION
XANCE (ppo)

<50

SO to 200

200 to SOO

>500

0

7W*

4M

6H

4N

to 6

* IB**

* 3B

• IB

* 3B

FILL LAYER
DEPTH INCRCXEMT (inches)

6 co 12 12 t» 24

9N » JB

*M » IB

5N « II

JN • 3B

2B

3* • 3B

It

» 21

*M refers to suple* collected in the ne«r surface soil swpliae
profraa.

**B refers co staples collected in che boring soil saaplins svofraci.
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7.0 CONCLUSIONS AMD RECOMMENDATIONS

The investigation documented in thii report hat provided considerable
data related to existing iice conditions. Some conclusions regarding
the extent of contamination and tbt need for additional data can be
dravn fro* the result* obtained thus far. Following is a brief discus-
sion of the conclusions drawn to date and recommendations for future
activities to provide the necessary input for a feasibility study.

7.1 DRUMS •
Of the 570 drum* on site from former plant operations, 180 have been
demonstrated to have nondetectable dioxin concentrations. These drums
should be segregated, externally decontaminated, and disposed of off
site. The contents of the drum* generated by the MJDCP, CPA, and
Diamond Shamrock daring off-site remedial activities and initial site
stabilisation should be combined with other like materials (i.e., decon-
tdminirion water, tyvek clothing, etc.) currently being generated on
site; the resulting empty drums could be used for continuing activities
on site or decontaminated and removed from the site. The materials
remaining after this consolidation and segregation will be addressed as
part of the feasibility study.

7.2 BUILD IIICS
With the possible exception of the office and laboratory building, the
buildings on the site are highly contaminated and constructed of
materials that make decentamination impractical. It is anticipated that
the feasibility study will recommend demolition of these structures.
Decontamination of nooporoui materials, such as structural steel
members, to permit their removal from the site for disposal will be
evaluated as part of the feasibility study, as will the final disposal
of the building rubble.
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through the tilt layer into the glacio-fluvial sand aquifer or into th«
bedrock of the Brunswick Formation.

The lubturface hydrogeology, particularly that of the aquifers underly-
ing the silt, needs to be further defined so that potential contaminant
migration and possible remedial measures can be evaluated. This infor-
mation will be an important input to th« feasibility study.

7.7 RIVER SEDIMEMTS
The river sediment sampling program confirmed the EPA data for the
surface sediments and extended the data base to include sediments at a
greater depth. The lower sediments have been shown to contain higher
levels of dioxin than the shallow sediments. The lateral and vertical
extent of this contamination has not been determined.

A more extensive sediment sampling program will b« prepared using
geostatistics as a planning tool. A hydrographic survey of the river
above and below the site has already been performed. Data from this
survey will be used to prepare a sediment sampling program to define the
extent of river sediment contamination.

c o •e. -• =•

oo


